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PREFACE 


Our knowledge of the Medicine known to the ancient 
Indians is at present extremely limited. I was made pain- 
fully aware of this fact in the course of preparing my edition 
of the two old Indian medical tracts preserved in the well- 
known Bower Manuscript of the fifth century A.D. The 
exigencies of that edition led me to a closer study of Indian 
Medicine, and the present treatise on its osteological doctrines 
is one of the firstfruits of that study. 

Probably it will come as a surprise to many, as it did to 
myself, to discover the amount of anatomical knowledge which 
is disclosed in the works of the earliest medical writers of India, 
Its extent and accuracy are surprising, when we allow for 
their early age—probably the sixth century before Christ— 
and their peculiar methods of definition, In these circum- ^ 
stances the interesting question of the relation of the Medicine 

of the Indians to that of the Greeks naturally suggests itself. 

The possibility, at least, of a dependence of either on the 
other cannot well be denied, when we know as an historical 
fact that two Greek physicians, Ktesias, about 400 B.C., and 
Magasthenes about 300 B.C. visited, or resided in; Northern 
India. uL 

No satisfactory knowledge of human anatomy can be 
attained without recourse to human, dissection., Of the 
practice of such dissection in ancient India we have direct 
‘proof in the medical compendium of Sušruta, and it is 
indirectly confirmed by the statements of Charaka. It is 
worthy of note, however; that in the writings of neither of 
these two oldest Indian medical writers is there any indi- 
cation of the practice of animal dissection] ^ Whatever 


As 


* The only mention of an animal subject is in connexion with 
training in surgery. Thus ‘puncturing’ is to be practised by the 
medical pupil ‘on the veins of dead animals and on the stalks of 
the water-lily’; similarly, ‘extracting,’ on the pulp of various kinds 
of fruit and ‘on the teeth of dead animals’. 
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knowledge of the structure of the human body they possessed 
would seem to have been derived by them from the dissection 
of human subjects. And, whether or not cases of such dissec- 
tion were frequent, their surprising proficiency in osteology 
argues a considerable familiarity with the bones of the human 
body. ‘As to the Greeks there is indubitable evidence that an 
extensive practice of human dissection, on dead, and even 
on living subjects, prevailed in the Alexandrian schools of 
Herophilos and Erasistratos in the earlier part of the third 
"century B.C. But their knowledge of anatomy appears in 
some particulars, such as the nervous and vascular systems, so 
s. much in advance of that of the early Indians, that, if there 
was any borrowing on the part of the latter from the Greeks, 
it must have taken place at a very much earlier period, in the 
time of Hippokrates and his immediate followers—that is to 
say, in the second half of the fifth century B.C. 
This conclusion is confirmed by the chronological indi- 
cations, no doubt more or less vague, given to us by the 
Indian tradition which places the earliest Indian medical 
schools of Atreya and Suíruta at some time in the sixth 
century B.C., a date supported by the Vedas. This being so, and 
considering that we have no direct evidence of the praetice 
of human dissection in the Hippokratie school, but know of 
the visit, about 400 B.c., of Ktesias to India, the alternative 
conclusion of a dependence of Greek anatomy on that of 
India cannot be simply put aside. On the other hand, there 
is some indirect evidence that the Hippokratics were not 
| S entirely unfamiliar with human dissection! ; and once admit- 
ri ting the practice of such dissection among both the early 
Al Greeks and tho early Indians, the general similarity of 
standard in their knowledge of human anatomy may well be 
conceived without the hypothesis of an interdependence. In 
order to be able to verify a dependence of either upon the 
other, we require the evidence of agreement in points which 
are both peculiar and essential in the respective systems. T6 | 


! On this and other points touching Greek anatomy, see Dr. 
Puschmann’s History of Medical Education. 
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is, in part atleast, with this object that the present essay on 
the osteology of the ancient Indians has been prepared. It 
presents the Indian side of the evidence with respect to that 
particular department of anatomy. The Greek side of it yet 
remains to be exhibited; and in the absence of it, as well as 
of my competence for the task, I have entirely abstained 
from complicating my subject with references to any ancient 
osteology other than Indian, lest the presentment of the 
latter should be unduly biased. 

I am tempted, however, to offer one or two passing obser- 
vations. No summary of osteological doctrine, such as we 
find in the writings of Charaka and Sušruta, appears to exist 
in any of the known works of the earlier Greek medica] 
schools. If this is the case—and I am writing under correc- 
tion—it greatly adds to the difficulty of making any satisfac- 
tory comparison. There exists, however, a somewhat similar 
osteological summary in the Talmud (see the Note, p. viii) ; 
and as the Talmudic anatomy is admittedly based on the 
anatomy of the Greeks, the summary in question may perhaps 
be taken to reflect the contemporary Greek doctrine on the 
subject. It is ascribed to the first century A.D.; but certain 
points in it, such as the inclusion of ‘processes’ and cartilages 
to make up its total of 248 bones, seem to point to its being 
rather a survival of the system of the Hippokratie school. 
In any case, however, in its method and details of classification 
it differs materially from the Indian; and if it may be taken 
in any way as a representative of Greek doctrine, it is difficult 
to believe in any connexion of the latter with the Indian. In 
this connexion a statement of Celsus, who is a fair exponent 
of the Greek osteology of the first century B.C., may be 
noted. Referring to the carpus and tarsus, he says that they 
“consist of many minute bones, the number of which is un- 
certain', but that they present 'the appearance of a single, 
interiorly concave, bone'; and with reference to the fingers 
and toes, he says that ‘from the five metacarpals the digits 
take their origin, each consisting of three bones of similar 
configuration’ (beginning of Book VIII). In the latter numera- 
tion of fifteen oints in the hands and feet, Greek osteology 
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agrees with the Talmudie and Indian. As to the carpus and 
tarsus, the two views of ‘a number of small bones’ and of ‘a 
single bone' are also found in tho Indian osteological sum- 
maries of Sugruta and Charaka respectively ; the Talmudie 
summary implies a reckoning of eight small bones. 

Another object of the present treatise is to vindicate the 
true form of the osteological summaries of Charaka and 
Susruta. The former is at present in imminent peril of total 
displacement and oblivion in favour of a well-meant but very 
ill-considered substitute, to which the otherwise meritorious 
first edition of Charaka’s Compendium by Gangadhar has given 
general currency. But in this matter Indian medical history 
is only repeating itself. For, many centuries ago, the same 
misfortune overtook the osteological summary of Susruta, the 
true form of which is now totally lost from all manuscripts 
owing to its supersession by a falsified substitute which gained 
general acceptance through the great authority, apparently, of 
Vāgbhata I, who once held a position in India somewhat 
analogous to that of Galen in the mediaeval medicine of the 
West. At a very early period in the history of Indian 
Medicine, owing to the ascendancy of Neo-brahmanism, which 
abhorred all contact with the dead, the practice and knowledge 
of anatomy very rapidly declined, and concurrently anatomical 
manuscript texts fell into great disorder. Attempts were 
made from time to time to restore and edit such corrupt texts ; 
but divorced from and uncontrolled by practical knowledge 
of anatomy, they could not but prove unsatisfactory. The 
earliest example of such an attempt which has survived is 
what I have called the Non-medical Version of the summary 
of the osteological system of Atreya, which may be referred to 
the middle of the fourth century A.D. A more conspicuous 
example is the falsification of Sušruta's osteological summary, 
under the authority of Vagbhata I, probably in the early part 
of the seventh century A. D. 

The latest example is presented in Gangādhar's invention, not 
guite thirty years ago, of what professes to be the osteological 
summary of Charaka. In this last-mentioned case, owing to 
the modernity of the substitute, itisnot difficult, by an appeal 


———— 
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to the consensus of still existing manuscripts, to expose and 
prove its baselessness. But that remedy is not available in 
the case of the osteological summary of Suéruta, the genuine 
form of which has now disappeared from all available manu- 
scripts, and can be recovered only by a laborious application 
of textual criticism combined with an appeal to practical 
anatomy. But what has occurred in the case of the osteolo- 
gical summaries may have happened also to other parts of the 
ancient Indian texts concerned with anatomy and surgery. 
These texts require careful scrutiny before they can be trust- 
fully accepted and cited as evidence. The present dissertation 
is offered as a first example of such an investigation. Of its 
sucečss I must leave others to judge, only hoping that it may 
induce more competent hands than mine to take up and 
continue the inquiry. 


It only remains for me to offer my cordial thanks to the 
scholars who have given me their help in various ways: to 
Dr. W. Osler, Regius Professor of Medicine, who gave his 
valuable support to the publication of my monograph by the 
Delegates of the University Press; to Dr. Arthur Thomson, 
Professor of Human Anatomy, who most kindly gave me the 
benefit of his skilled judgement on several difficult points ; 
to Dr. P. Cordier, of the French Colonial Medical Service, to 
whose letters and publications I owe several useful hints; 
but especially to Dr. J. Jolly, Professor of Sanskrit and 
Comparative Philology in the University of Würzburg, and 
Dr. Hamilton Osgood, of Boston, formerly Lecturer at Jefferson 
College, Philadelphia, U.S.A. who both did me the favour 
of carefully reading the whole of my manuscript, and supply- 
ing me with some valuable corrections and suggestions in the 
Text-critical and Anatomical Sections respectively. My thanks 
are due also to the authorities of the India Office for their 
liberality in granting a subvention towards the cost of publica- 
tion. For most of the illustrations in the Text I am indebted 


1 His lamented death occurred on the 10th July, 1907, while these 
pages were passing through the Press. 
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to the skilful hand of my son. A few of them are borrowed, 
by permission, from Professor A. Thomson’s Handbook of 
Anatomy for Art Students. The execution of the whole is 
another example of the well-known high standard of the work 
of the Clarendon Press. 


A. F. R. H. 
Oxronp: Jurv, 1907. 


NOTE 


Tux Talmudic osteological summary, referred to on p. v, is given 
in the Jewish Encyclopedia, s.v. Anatomy, as follows: 

‘The Rabbis declared that there were 248 members (bones) in 
the human body; namely, 40 in the tarsal region and the foot 
(30--10—40); 2 in the leg (the tibia and fibula); 6 in the knee 
(including the head of the femur and the epiphyses of the tibia and 
fibula); 3 in the pelvis (ilium, ischium, and pubes); 11 ribs (the 
12th rib, owing to its diminutive size, was not counted); 30 in the 
hand (the carpal bones and the phalanges); 2 in the forearm (radius 
and ulna); 2 in the elbow (the olecranon and the head of the 
radius); 1 in the arm (humerus); 4 in the shoulder (clavicle, 
scapula, caracoid process, and acromion)—which makes 101 for 
each side, or 202 for both; 18 vertebrae ; 9 in the head (cranium 
and face); 8 in the neck (7 vertebral, and the os hyoides); 5 around 
the openings [sic] of the body (cartilaginous bones); and 6 in the 
key of the heart (the sternum). (Ox. I. 8.) 

The identifications within brackets appear to be those of the writer 
of the article on Anatomy. Dr. Bergel in his Studien über die 
naturwissenschaftlichen Kenntnisse der Talmudisten, hesitatingly 


identifies the last two items as genitals and cardiac appendices . 


(Herzunhang, appendix auricularis?). The identifications that I 
would suggest may be seen from the subjoined tabular statement. 

The Talmudic osteology does’ not, like the Indian, divide the 
body into three, but into two parts ; namely, (1) the trunk, inclusive 
of the four extremities, and (2) the neck and head. The trunk, 
again, is divided, (1) sagittally, into the two sides, right and left; 
and (2) coronally, into the back and the front. Hence arises the 
subjoined scheme: 
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I. TRUNK AND EXTREMITIES. 
A. The Two Sides 
1. Lower Limb 
a. phalanges. : : o Jl 
b. metatarsals 
1 ' c. tarsals 
d. malleoli à 
. unidentified . š š ss 


| €. 
» 7 f. leg (tibia, fibula) . 

b j 

h 


40 (foot, tarsals) 


(leg) 
. patella c a : S 

. inner and outer tuberosities | 6 (knee) 
t. femur 

k. ilium 
Z. ischium 


3 (pelvis) 


= HH — — — NONON 


m. pubes : ; . 

Mīddle w 
ribs . o ; : „11 (ribs) 
Upper Limb 

a. scapula. 1 

b. clavicle 1 

c. acromion process . . 1 

E d. caracoid process 1 

4 m e. humerus . 1 

Mec f. olecranon process . 2» 

g. capitellum of humerus . cost 

2 

2 

8 

5 


to 


s 


4 (shoulder) 


(humerus) 
} 2 (elbow) 


h. radius and ulna . (forearm) 
i. styloid processes 
k. carpals 

l. metacarpals . 


m. phalanges . . . s- IG 
Total . : c - 101x2=202 


1 š : 

| B. Back, or spinal column (exc. cervix) 
| 

| 

| 

f 

1 


30 (hand) 


b. lumbar vertebrae . ° o ğ 18 (vertebrae) 


| c. sacrum, coccyx ANS ¿ 2 
š f us C. Front, or breast 

| = a. sternum and š : 
| D. costal cartilages . G o } 6 (key of heart) 
Total of Trunk and Extiemities 226 


a. dorsal vertebrae . 5 S H 
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Brought forward , 9 


» 226 


IL HEAD AND NECK, 


Head 


. Cranium 


a. frontal bones 
b. parietal bones 
c. occipital bone 
d. temporal bones 
€. malar bones . 


. Openings 


a. mouth (maxillaries) 
b. ear (pinna) 
c. nose (cartilage) 


Neck 

a. vertebrae 

b. windpipe  . : ° 
Total of Head and Neck 


Grand total of Skeleton 
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5 (openings) 


| 9 (head) 


7 
1] 8 (neck) 


22 


248 
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STUDIES IN THE MEDICINE OF 
ANCIENT INDIA 


PART I 
THE BONES OF THE HUMAN BODY 


SECTION I 
INTRODUCTION: MEDICAL SCHOOLS, CHRONOLOGY 


$1. Explanation of Terms: Medical Authors, and 
their Works 


1. Tur theory of the Ancient Indians regarding the skeleton, 
or the bony frame of the human body, has been transmitted to 
us in three different systems. These are the systems of Atreya, 
Sušruta, and Vagbhata. 

2. Alreya, the Physician.  Atreya was not so much a surgeon 
as a physician. He is said to have had six pupils; and his 
teaching of medicine is said to have been committed to writing 
by all six in the form of a Samhita, or Compendium. It may, 
therefore, antecedently, be expected that we shall find their six 
medical compendia to agree in all essential points. At present, 
however, no more than two of them are known to us. These 
are the Compendia of Agniveša and Bheda (or Bhela). 

3. Charaka and Dridhabala. As to the latter, the Bheda 
Samhita, we know, at present, of the existence of but a 
single manuscript ($ 12). The former, the Agnivesa Samhita, 
has had a changeful history. In its original form it has 
not survived, though it appears to have still existed in 
the eleventh century when the commentator Chakrapāni- 


vas HOERNLE B 
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datta ($ 2, el. 11) quotes it! At present it exists only in 
a redaction undertaken, at a much later date, by a Kashmir 
physician, called Charaka. He, however, appears never to have 
completed it. Possibly death may have intervened. In any 
case, the concluding portion of the redaction, about one-third 
of the whole work, was supplied, several centuries afterwards, 
by another Kashmir physician Dridhabala, the son of the 
physician Kapilabala. The entire compendium consists of eight 
sections (st4āxa). The portion contributed by Dridhabala 
comprises, as we know from the same Chakrapānidatta,? the 
last seventeen chapters of the sixth, and the whole of the 
seventh and eighth sections. In the preparation of this portion, 
Dridhabala, as he himself informs us, utilized a large number 
of existing treatises. Among these may have been Agniveša's 
original Compendium, but his main sources, as a comparison of 
their respective works shows, appear to have been the Asfdiga 
Samgraha, or Summary of Medicine, of Vagbhata I, and the 
Nidāna, or Pathology, of Madhava. But Dridhabala did not 
limit himself to his complementary task: he also revised the 


portion written by Charaka himself. He was, as he himself , 


informs us in a passage at the end of the eighth section, a 
native of a settlement ( pura), called Panchanada, i. e. five-stream- 
land. In India the confluence of streams is apt to be treated 
as a sacred place of pilgrimage (/wí£/a); and there are there 
several such places called Panchanada. Anciently one of them 
appears to have existed in Kashmir, near the confluence of the 
rivers Jhelam (asia) and Sindhu. Its place is indicated by 
the modern village of Pantzinor (lit. five channels), which lies 
close to what was the original site of that confluence, before its 
removal to its present site, in the latter half of the ninth 


e.g. in his glosses on the Treatment of Fever (Jvara-cikitsita), 
Tübingen MS., No. 463, fol. 356 a, 1. 1. 

2 Ibid., fol. 534 b. 

* See Caraka Samhita, ed. Jīvānanda Vidyāsagara (1896), p. 827. 

* The passage is omitted in Jivananda’s edition of 1877, apparently 
by some accident. It is given in the edition of 1896, p. 930, ver. 78; 
also in the edition of Gangadhar, p. 90, as well as in the edition of 
the two Sen, p. 1055. Its genuineness is attested by Chakrapanidatta’s 
commentary, Tübingen MS., No. 463, fol. 639 a, 1. 2. 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


$1] MEDICAL AUTHORS 3 


century, in the reign of King Avantivarman. It is this Kash- 
mirian Panchanada, which probably was the home of Dridhabala. 
The early commentators of the eleventh and thirteenth centuries 
| (e. g. Chakrapāņidatta and Vijaya Rakshita) often refer to a Kash- 
i mirian Recension (Kasmira patha) when commenting on passages 
| of the earlier portion of the Compendium, i.e. the portion 
| written by Charaka himself? The probability is that in all 
f + these cases the reference is to Dridhabala's Revision of 


Charaka's work; for in references to the concluding portion 
y of the Compendium, Dridhabala, as a rule, is quoted by name 


as its author? It seems clear from their method of quotation 
that the medical writers of that period were fully aware of the 
exact share which Dridhabala had in Charaka’s redaction of 
Agnivea's original Compendium. At a stil earlier period, 
Madhava, when he quotes Charaka’s redaction in his Nidana, 
or Pathology, shows no acquaintance with the revised version 
of it made by Dridhabala. At the present day the latter’s share 
< 1 See Dr. Stein’s Translation of the Zājatarangiņā, ch. iv, 248, v, 
66 ff.; also his account of the removal of the confluence, vol. ii, pp. 239 ff., 


419 ff. The usual identification of Panchanada with the Panjab is ' 


| untenable; for Dridhabala clearly indicates a locality (pura), not 
a country, as his home. Dr. Cordier, in his Récentes Découvertes, 
k A identifies it with * Panjpur au nord d’Attock, Pañjab’, on the authority, 
t J ģ as he has informed me privately (letter of January 13, 1905), of ‘an 
Ws, 4 Indian Nagri map lithographed in Benares’ and of ‘ the Indian Post- 
j Office Guide’. I am afraid he has been misled by his authorities. 
| Dr. Stein, whom I asked to verify on the spot, writes to me (letter of 
| March 1, 1905) that there is no Panjpur in the region of Attock, nor 
| in *the latest edition of the Indian Postal Guide'. There is, however, 
I an isolated ridge known as Panjpir, or * Hill of the Five Pirs’, in the 
| Yusufzai Plain, NNW. of Attock, a Muhammadan place of pilgrimage. 
| This appears to have caused the confusion; but between Panjpir and 
| Panchanadapur there can obviously be no connexion. See also my 
i article on ‘the Authorship of the Charaka Samhita’ in the Archiv 

fiir die Geschichte der Medizin, 1907. 
| ? e.g. Chakrapanidatta, on Jvara-cikitsita, in Jiv. ed. (1896), 
| pp. 455, 456; or Tübingen MS., No. 463, fol. 348 a, 1. 7 and fol. 348 6, 
1.2. Also Vijaya Rakshita, on dem, Jiv. ed., pp. 453-4, in Madhu- 
4 ^ kosa, Jiv. ed., p. 29; also on Arśsaś-cikitsita, Jīv. ed., p. 549 (or ed. 
at R 1877, p. 574), in Madhukosa, p. 71; again on Yaksma-cikitsita, 

Jiv. ed., p. 522, in Madhukosa, p. 95. 
| 3 e.g. by Chakrapanidatta, in Sūtra Sthana, ed. Harinath Visarad, 
j p.123. Also by Vijaya Rakshita, in Madhukosa, Jiv. ed., pp. 84, 120. 

i 124, 147, 152, 162, 179, 180. 
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in the redaetion of Charaka is practically forgotten in India, and 
the whole work is there known simply as Charaka's Compendium 
(Caraka Samhita), In the present dissertation it will always 
(unless otherwise specified) be referred to under that name. For 
all practical purposes it may be understood that Charaka’s 
Compendium represents Atreya’s system of medicine, as handed 
down by his pupil Agnivega. At all events, this is certain in 
respect of the passages relating to the bones of the human body. 
For these passages are contained within that portion of the 
Compendium which is the production of Charaka himself; and 
the existence as early as the sixth century B.c., of the osteological 
system contained in them, is guaranteed by references to it in 
the Satapatha Brahmana, a Vedic work of that age ($ 42). 

4. Versions of Atreya’s System. Of Atreya’s theory of the 
skeleton, then, we possess two versions: one by Agniveša, 
contained in Charaka’s Compendium, the other by Bheda 
(or Bhela), contained in Bheda’s Compendium. In the pre- 
sent dissertations these two versions will be spoken of as the 
‘Medical Version’ of Atreya's theory. There exists, how- 
ever, also another version of that theory, which has been 
handed down in the ancient Law-book of Yajnavalkya 
(Yattavalkya Dharmašāstra), and three other non-medical works 
($ 14). "This version, in the following pages, will be referred to 
as the *Non-medical Version’. By this term, unless otherwise 
specified, Yajnavalkya's Law-book must always be understood, as 
being the most reliable source of that version. It will be shown 
subsequently ($ 24) that there is some good reason for believing 
that this Non-medical Version really represents a third medical 
version of Atreya's theory, going back to another pupil of 
Atreya, different from Agnive$a and Bheda, but whose name 
is no longer known. 

5. Sušruta, the Surgeon. Tn contrast with Ātreya, the physician; 
Sušruta was a surgeon. While the former professed general medi- 
cine (Ayurveda, or the Science of life), the latter made surgery 
(Salya) his special study. Su$ruta, likewise, wrote a Compendium 
(Samhita) of General Medicine (Ayurveda), but, agreeably with his 
profession, its main concern was with surgical matters. It thus 
treats of some subjects, such as surgical instruments, which are 
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not noticed at all in the Compendium of Charaka. Moreover, 
it omits all mention of some diseases in the treatment of which 
surgery, at that time, did not enter. For this reason, from the 
point of view of general medicine, Sušruta's Compendium, of 
course, had the appearance of incompleteness. Hence after some 
time (§ 2, cl. 5), an anonymous writer composed a Supplement 
(Uttara-tantra) which treated of all the subjects unnoticed by 
Su$ruta. Among the latter were even subjects belonging to 
minor surgery (Sūlākya), which circumstance shows that, for 
example, the surgical treatment of some eye-diseases (as cataract, 
&c.) was still unknown in the time of Sušruta. At the present 
day the whole work, inclusive of the Supplement, is known 
simply as Susruta's Compendium (Su$ruta Samhita), and in the 
present dissertation (unless otherwise specified) it will be quoted 
under that name. In order to distinguish, however, Suéruta 
the Supplementor, or Sušruta II, from the original Sušruta, 
the latter is sometimes designated by Indian commentators 
* Su$ruta the elder’ (urddha Suíruta). For our present purpose 
it is important to notice that the passages relating to the bones 
of the human body occur in the original work of Susruta the 
elder. At the same time, it is quite possible that the Supple- 
mentor, in addition to his proper task, may have subjected the 
original portion of the compendium to some amount of revision. 
But from indications in the before-mentioned Satapatha Brākmaņa 
(§ 42), it is not probable that this occurred in the case of the 
passages in question. 


1 Susruta devotes two whole chapters (the seventh and eighth of 
the Sūtra Sthana) to the description of surgical instruments, and one 
whole chapter (the twenty-fifth) to the principles of surgical operation. 
Charaka appears to speak of surgical operations in two places of his 
Compendium. The operation of laparotomy is described in the Czkitsita 
Sthāna, ch. xviii, verses 179 ff. (Jiv. ed., p. 653); and an operation 
for the extraction of a dead foetus is briefly mentioned in a clause of 
the Sārīra Sthana, ch. viii, § 64 (p.364). In neither of these cases, 
however, is any surgical instrument named. Moreover, chapter xvili 
(on Udara) was not written by Charaka at all, but by Dridhabala, who 
extracted his information from Sušruta's Compendium (Ck. Sth., xiv, 
pp. 454-5), where the appropriate instrument (vrzhimukha, a kind of 
trocar) is named ; and the clause in chapter viii is probably a similar 
interpolation of the same Dridhabala. 
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6. Vagbhata I. Vūgbhata knew both Compendia, of Charaka 
and of Sušruta. He refers to both these medical writers 
by name, and quotes, or at least utilizes, their works. In his 
time Charaka’s Compendium was still incomplete, but Sušruta's 
Compendium had already received its Supplement. This ig 
particularly shown by Vagbhata's treatment of the diseases of 
the eye, which are dealt with in Suéruta's Supplement, while 
in Charaka’s incomplete work they are not described at all. 
Vagbhata wrote a Compendium on General Medicine, which, 
on the model of the Supplemented Compendium of Sušruta, 
he divided into six sections (s/2424); and to which he gave 
the name of Summary of the Octopartite Science (Astéiga 
Samgraha).2 The name indicates Vagbhata's object. It was 
to gather up into a harmonious whole the more or less con- 
flicting medical systems current in his time, especially those 
contained in the Compendia of Charaka and Sušruta. In 
pursuance of this object he introduced, especially with refer- 
ence to the diseases of the eye, many modifications in the classi- 
fication and nomenclature which had hitherto been accepted 
in medicine. It also led him to the adoption of compromises— 
by no means always successful—of which, as the present 
dissertation will show, his exposition of the skeleton presents 
a conspicuous example. 

7. Vägbhatu II. On the basis of Vāgbhata's Summary a much 
later namesake of his, whom I shall designate Vagbhata II, 
wrote a new work, in the name of which a return is made to the 


* The concluding section is called Uttara Sthana in Vagbhata’s 
Summary, but Uttara Tantra in Sušruta's Compendium. The latter 
consists of five Sthana and an Uttara-tantra, while the former is 
made up of six Sthana. The difference in the nomenclature is 
significant. Susruta’s original work consisted of only five sections 
(sthana), to which, at a later date, a supplementary treatise (tantra) 
was added. On the other hand, the division into six sections (sthana), 
inclusive of the supplementary treatise, was first devised by Vagbhata 
for his own work. 

* Indian Medicine is divided into eight branches: (1) Internal 
Medicine (Kaya Cikitsa); (2) Major Surgery (Salya); (3) Minor 
Surgery (Saldkya); (4) Daemonology (Bhūta-vidyā); (5) "Toxicology. 
(Visa); (6) Tonics (kasāyana); (7) Aphrodisiacs ( Prsa); (8) Paedo- 
trophy (K'wmara-bhrtya). : 
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older usage, by calling it the Compendium of the Essence of the 
Octopartite Science (Astdiga Hrdaya Samhita). With reference 
to him the author of the Summary (Samgraha) is sometimes 
called, by Indian commentators, Vagbhata the elder (vrddža 


Vāgbhaļa). 
| $ 2. Chronology 
| 
VAK 1. It will naturally be expected that some information 
í should be given regarding the chronology of the works and their 


authors mentioned in the preceding paragraph. Unfortunately 
there still exists very great incertitude with respect to their 
absolute, and to some extent even to their relative, dates. 
| On a future occasion I hope to enter more fully into the 
| discussion of the chronological question: for our present purpose 
| the following statement will suffice. 

2. Origin of Medicine. According to the Indian medical tra- 
dition the knowledge of medicine had a twofold origin. On the 
one hand, it was delivered by the god Indra to the sage Bhāra- 
dvāja, and by him to Atreya: on the other, it descended from 
Indra to Dhanvantari (also called Divodasa,and Kasiraja), and from 

- him to Suśruta. This tradition traces medicine from a mythical, 
y < through a semi-mythical, to an historical beginning. It may be 
T E] ` taken to mean that Atreya, the physician, and Susruta, the sur- 
geon, were understood to be the first founders, in their respective 
departments, of medicine as a science. Before them there existed 
only what may be called medicine men, who practised medicine 
! as a witchcraft, and the source of whose knowledge was claimed 
| to be supernatural. 
| 8. Atreya and Sušruta. According to another, non-medical, 
line of Indian tradition, preserved in the Buddhist Jūātakas, or 
Folklore, there existed in India in the age of Buddha two great 
universities, or seats of learning, in which ‘all sciences’ (saba- 
sippāni, or sarva-šilpāni), including medicine, were taught by 
* professors of world-wide renown’ (disd-pamokkha ācariya, ox dišā- 
.n NE pramukhya ācārya). These two universities were Kaz, or Benares, 
d á in the East, and the still more famous Zažga$idā, or Taxila (on the 
| Jhelam river) inthe West. In the latter university, in the time 
of Buddha or shortly before it, the leading Professor of Medicine 
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was Ātreya.! He, accordingly, should have flourished at some 
lime in the sixth century B. C. As one of the names of Sušruta's 
teacher is Kāšīrāja, which literally means King of Kāšī, he may 
not unreasonably be referred to the university of Kasi, or Benares, 
This would place the origin of surgery, as a science, in the East, 
of India. As a matter of fact, the origin, at least of ophthalmic 
surgery, is uniformly placed by Indian tradition in the eastern 
province of Bihar, being credited to Nemi, the ‘lord of Videha’ 
(or Tirhut). Regarding the date of Susruta we have the 
following indications. He must have been acquainted with the 
doctrines of Atreya. With reference, for example, to the bones 
of the human body, he introduces his own exposition with a 
remark pointing out the difference between Atreya’s system and 
his own in respect of the total number of the bones (see § 27). 
This proves that Suéruta cannot have been anterior to Ātreya. 
On the other hand, there are indications in the Šatapatha 
Bralmana, a secondary Vedic work, that the author of it was 
acguainted with the doctrines of Sušruta (see $$ 42, 56, 60, 61). 
The exact date of that work is not known, but it is with good 
reason referred to the sixth century B.C. (see $ 42). The pro- 
bability, therefore, appears to be that Susruta was a rather 
younger contemporary of Atreya, or, let us say, a contemporary 
of Atreya’s pupil Agnīveša. 

4, The Atharva Veda. As bearing on the very early date of 
both Atreya and Suéruta, we have a rather significant piece of 
evidence in the Atharva Veda. That work, in its tenth book, con- 
tains a hymn on the creation of man (see § 48), in which the 
several parts of the skeleton are carefully and orderly enumerated 
in striking agreement more especially with the system of Atreya 
as contained in Charaka's Compendium.? The date of the Atharva 
Feda is not exactly known, but it belongs to the most ancient, 
or primary Vedic, literature of India. It cannot be placed later 


1 The famous physician Jivaka, a contemporary of Buddha, is stated 
to have studied medicine in the Taxila University, under Atreya 
(see Rockhill's Life of Buddha, pp. 65, 96). 

* There are numerous other passages of a similar character in the 
Atharva Veda. The whole evidence is reviewed by me in the Journal 
of the Royal Asiatic Society for 1906, p. 915 ff., and for 1907, p. 1 ff. 
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than the sixth century B.C., because references to it are found in 
secondary Vedic works, such as the Satapatha Brahmana above 
referred to. The larger portion of it (Books I-XVITI), indeed, 
admittedly belongs to a much earlier period, possibly as early 
as about 1000 8.c.; and the hymn in question is included in 
this older portion. Moreover, within that portion it belongs to 
a division (Books VIII-XII) which bears a distinctly hieratic 
character. It thus takes us back to that prebistorie, or semi- 
mythical age of the ‘ medicine men’ who combined the 
functions of priest and physician. This period, as already 
stated (clause 2), Indian tradition represents by the name of 
Bharadvaja, and to him it actually ascribes the authorship of 
one of the hymns (the twelfth of the tenth book) of that hieratic 
division.! 

5. Charaka and Nagarjuna. According to a Buddhist tradi- 
tion * Charaka was the trusted physician of the celebrated * Indo- 
scythian' King Kanishka. Unfortunately the date of Kanishka 
himself is still in dispute, opinions varying from the first century 


B.C. to the third century 4.D.? The preponderance of evidence 


appears to me in favour of Kanishka's reigning in the middle 
of the second century, circa 125-150 a.p. There exists an 
Indian medical tradition which assigns the revised and supple- 
mented edition of Sušruta's original work to Nāgārjuna.* If he 
should be the well-known Buddhist patriarch of that name who 
is said to have been a contemporary of King Kanishka, his date 
would practically coincide with that of Charaka. Accordingly 
the original Compendia of Agniveša and Suéruta would have 
been revised and re-edited at much the same time. 


1 On the date of the Atharva Veda, see pp. cxl-clxi in Professor 
Lanman’s edition of Whitney’s Translation of the Atharva Veda 
Samhita ; also Professor Macdonell’s Sanskrit Literature, pp. 185-201. 

2 Discovered by Professor Sylvain Levi, Indian Antiquary, vol, xxxii, 

„382; Vienna Oriental Journal, vol. xi, p. 164. 

3 See V. A. Smith, Zarly History of India, pp. 225-6 ; Dr. Fleet, 
in Journal of the Royal Asiatic Society, 1906, p. 979 ff. ; Mr. D. R. 
Bhandarkar, in Journal of the Bombay Branch of the Royal Asiatic 
Society, vol. xx, p. 269 ff. 

4 See Dallana’s Commentary to Susruta’s Compendium (ed. 
Jivananda), p. 2; also Dr. Cordier's Récentes Découvertes, pp. 12, 13. 
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6. Vagbhata the Elder. Regarding the relation of Vagbhata T 
to Charaka and Sušruta the elder, his posteriority is proved by his 
referring to both these writers by name, and sometimes even quot- 
ing their actual words." His relation to Susruta II, the Supple- 
mentor, is less certain. So far as known to me, he never actually 
quotes from him; still his Summary (Sakgraha) presents nu- 
merous indications of a decided posteriority. His treatment, e, g. 
of the diseases of the eye, though in its general lines agreeing 
with that of the Supplementor, yet in its more artificial and 
scholastic method of classification— Vagbhata I counting ninety- 
four diseases against the seventy-six in the Supplementor's 
more natural system— suggests his posteriority to Sušruta II. 
'The place assigned to Vagbhata I by later Indian Medicine, 
in its traditional series of the three men, Charaka, Suéruta, 
Vāgbhata, makes in the same direction ; for there can be no 
doubt that, in that series, the term Susruta refers to the 
Supplemented Compendium which is now known under Suéruta's 
name. If Su$ruta II is rightly placed in the second century 
A. D., as a contemporary of Charaka, Vagbhata I is, of course, also 
posterior to him. Indeed, there is good reason for placing Vāg- 
bhata I as late as the early seventh century A.D. The Buddhist 
pilgrim, Itsing, who resided ten years in the Nalanda monastery 
(in Bihar) from about 675-685 a.D., states in his Record of 
Buddhist Practices that the * eight arts (i. e. branches of medicine, 
ante, footnote 2, p. 6) formerly existed in eight books, but lately 
a man epitomized them, and made them into one bundle (or 
book) , and he adds that ‘all physicians in the five parts of 
India (i.e. the whole of India) practise according to his book.” 
Seeing that Vagbhata I's Compendium bears that precise name 
of ‘Epitome (or Summary, Sarugraha) of the Octopartite Science’, 
the conclusion seems warranted that Itsing was referring to 
that Summary. If so, Vagbhata I cannot have preceded Itsing 
by any very long interval of time; nor may the interval be 


`V By name, e.g. in Samgraha, Bombay ed., vol. i, p. 246; vol. ii, 
p.421. Again quoted from Charaka, ibid., vol. i, pp. 20, 93; vol. ü, 
pp. 212, 213, et passim; from Susruta I, ibid., vol. i, pp. 109, 121, 
177, 247; vol. ii, p. 308, et passim. 

? See Professor Takakusu's "Translation, p. 128; also Journal 
Royal Asiatic Soc., 1907, p. 413 ff. 
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made too short, because time was necessary for the diffusion of 
the Summary as a standard work ‘throughout India’. Accord- 
ingly Vagbhata I may be placed early in the seventh century, 
or about 625 a.p. This estimate of his date is supported by 
certain structural features of his Summary, which are explained 
in $$ 38-40. It is, further, in agreement with the progressive 
decadence in the knowledge and practice of anatomy and 
surgery, which is apparent in the medical writings subsequent 
to the time of Susruta II. One of the results of the present 
dissertation is to bring out the contrast between the treatment 
of the bones of the human body in the hands of Suíruta and 
Vagbhata I. While that of the former exhibits a remarkable 
familiarity with the structure of the skeleton, the latter's 
treatment of the subject is so replete with inconsistencies and 
incongruities as to show that in the time of Vagbhata I practical 
anatomy had fallen into disuse. At a still later time, in the 
Compendium of Vagbhata II, the information about the skeleton 
is limited to the bare statement that the total number of bones 
is 360. Again, the surgical treatment of certain diseases of the 
eye, such as cataract, which occupies a considerable space in the 
Supplement (Uttara Tantra) of Sušruta II, is much less pro- 
minent in the Summary (Saxgraha) of Vāgbhata I, while in 
the subsequent writings of Madhava, Dridhabala, and Vagbhata 
II it is altogether ignored. The dates of the latter three 
authors fall somewhere, at no great intervals, in the period from 
the 7th-9th centuries A.D.; and facts, such as those just men- 
tioned, indicate the place of Vagbhata I to be intermediate, 
yet much nearer to them than to Sušruta II, and thus tend 
to confirm the assignment of the former to the early seventh 
century A.D. 

7. Madhava, Dridhabala, and Vagbhata II. With regard 
to the chronological position of the three authors, Madhava, 
Dridhabala, and Vagbhata II, two points are quite certain. 
In the first place, all three are posterior to Vagbhata I. 
This, to start with, is a necessary inference from their atti- 
tude, as above explained (clause 6), towards anatomy. But 


1 Contained in half a verse, Astangu Hrdaya, Sārīra Sthana, ch. iii, 
ver. 16 a (1st ed., vol. i, p. 548). 
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there is positive proof. Madhava cites Vāgbhata I by name 
and also quotes from him anonymously.! Dridhabala, though 
he does not name Vāgbhata I as his authority, quotes from him 
very frequently." Also his total of ninety-six diseases of the 
eye is based on Vagbhata I's total of ninety-four (see p. 18). 
As to Vagbhata II, according to his own statement, his Com. 
pendium (Asfaiga Hrdaya Samhità) is based on the Summary 
(Astanga Sangraha) of Vagbhata I, and reproduces it copiously, 
In the second place, all three are anterior to Chakrapanidatta, 
whose date is about 1060 A.p. The latter names Dridhabala, 
and expressly specifies the extent of his contribution to Charaka’s 
Compendium. He also frequently quotes Dridhabala as the 
author of the last section (Siddhi Sthdna) of that Compendium. 
As to Vagbhata II, quotations from him, by name, are very 
numerous in Chakrapanidatta's Commentary on Charaka's Com- 
pendium.5 Madhava's anteriority to Chakrapānidatta necessarily 
follows from the fact of his preceding (see p. 13) both Dridhabala 


1 By name, in Siddhayoga, i, 27, cf. Samgraha, vol. ii, p. 1, 1. 8. 
Quoted, in Vidana(ed. Jiv.), ii, 22, 23, cf. Samgraha, vol.i, p.266, 11. 2-5. 

* Caraka Samhita (ed. Jiv. 1896), Cikitsita Sthüna, xvi, ver. 31, 
p. 624, cf. Sariegraha, vol. ii, p. 26, 11. 7, 8 ; ibid., xvi, verses 53 f., p.626, 
ef. Samgraha, vol. ii, p. 27, ll. 8 ff.; ibid., xvi, ver. 64 b, p. 627, of. 
Samgraha, vol.ii, p.27, 1.19 ; ibid., xvi, verses 76£f., p.628, cf. Samgraha, 
vol. ii, p. 28, 11. 20ff.; ibid., xvi, ver. 97, p. 638, cf. Samgraha, vol. ii, 
p. 108, 11. 15 ff.; et passim. 

? See Astāiga Hrdaya, Uttara Sthāna, ch. 40, ver. 82 (1st ed., 
vol. ii, p. 826). 

* See Chakrapanidatta's Commentary, in Tübingen MS., no. 463, 
fol. 5840. 

° e.g. Chakrapanidatta's Commentary (ed. Visarad), p. 123, ll. 18, 19, 
cf. Caraka Samhita (ed. Jiv., 1896), Siddhi Sthāna, vi, ver. 3, p. 887; 
tbid., p. 238, ll. 15, 16, cf. Siddhi Sthāna, vi, ver. 19, p. 888. 

° e.g. in Visarad's edition, p. 15, ll. 17, 18, cf. Astanga Hrdaya, 
Sutra Sthana, ch. i, ver. 3 (1st ed., vol. i, p. 6); ibid., p. 124, 11. 12, 13, 
ef. Ast. Hrd., ibid., ch. xiii, ver. 33 (vol. i, p. 282) ; ibid., p. 250, ll. 22, 23, 
ef. Ast. Hrd., Nidana Sthāna, ch. x, ver. 21 (vol. i, p. 772). — As 
Vagbhata II so extensively reproduces the text of Vagbhata I, it is 
important to note that in this, as well as in the preceding footnotes 
concerning Madhava and Dridhabala, only such passages have been 
selected as evidence as are found only in the Samgraha of Vagbhata I, 


or in the Samhita of Vāgbhata II, according as the case in hand 
required, 
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and Vāgbhata II. These three medical authors, accordingly, 
must have their place somewhere between the seventh and 
eleventh centuries A. D. 

8. Madhava, Coming now to the chronological place of Mā- 
dhava, Dridhabala, and Vagbhata II, relatively to one another— 
a point still involved in much obscurity—the trend of the avail- 
able evidence appears to make for the following positions, In the 
first place: Madhava is anterior to Dridhabala. There are two 
facts which seem to be conclusive on this point. One concerns 
the enumeration of the diseases of the eye, Susruta II, giving 
a detailed list, counts seventy-six such diseases, while Vagbhata I, 
recasting the list of Susruta II, makes out a total of ninety-four. 
Madhava, who elects to abide by Suéruta IIs method of 
counting, nevertheless increases the total to seventy-eight,! by 
adding two diseases of the eyelashes. Vagbhata II simply 
adopts the list of Vagbhata I. Dridhabala, attempting a com- 
promise, states the total to be ninety-six.2 He does not explain 
how he arrived at that total, nor, indeed, does he give any 
details at all, but simply refers the curious on the subject to 
other medical authorities. In these cireumstances it may be 


* The memorial verses, as commonly printed in Madhava’s Nidāna, 
giving a total of seventy-six, are spurious and false. Jīvānanda's 
edition gives them at the end (p. 347), but Udoy Chand Dutt’s edition 
at the beginning (p. 220) of the chapters on the diseases of the eye. 
Moreover, they do not agree with Madhava's own text; for they omit 
the two diseases of the eyelashes ( paksma-kopa and paksma-šāta), 
mentioned by Madhava at the end of the last of those chapters (Jiv., 
p. 347, verses 22, 23; U.C. Dutt, p. 236). Adding these two diseases, 
the total becomes seyenty-eight. The various systems of enumerating 
the diseases of the eye adopted by Suéruta II, Vagbhata I, Madhava, 
and Dridhabala respectively, are very complicated. It is impossible, 
in the present case, to state more than the simple facts. In a sub- 
sequent dissertation on the diseases of the eye I hope to have an 
opportunity of explaining the details. 

* In Caraka Samhita, Cikitsita Sthana, ch. xxvi, ver. 222 (Jiv., p. 761). 
The edition published by the two Sens reads seventy-six (p. 884, l. 4); 
but this is a mere reprint from Gangadhar's Berhampore edition 
(p. 575), for which there is no known manuscript authority. It appears 
to be an *emendation' of Gangadhar himself. All existing MSS. read 
ninety-six; e.g. Tübingen MSS., No. 458, fol. 632 a, l. 2; and 
No. 459, fol. 2160,1. 5; India Office MSS., No. 335, fol. 4190, 1. 1, 
and No. 359, fol. 153a, 1. 7; Deccan College MS., No. 925, fol. 334a, l. 6. 
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concluded that Dridhabala obtained his total of ninety-six by 
adopting Vagbhata I's total of ninety-four (which corresponds 
to Sušruta II's total of seventy-six) and adding to it the two 
new diseases set up by Madhava. It thus follows that Madhava 
is anterior to Dridhabala. The second fact concerns the so-called 
Kashmir Recension (KaSmira-patha) of Charaka's Compendium, 
Vijaya Rakshita, in his commentary (called Madhukosa) on 
Madhava’s Pathology (zdāna), notices several passages, cited by 
Madhava from Charaka’s Compendium, where the Kashmir 
Recension differs from the Recension quoted by Madhava. The 
inference is that Madhava cites the passages as written by 
Charaka himself; that the Kashmir Recension was not known 
to him, and that, in fact, that Recension was not yet in exist- 
ence. Seeing that the Kashmir Recension was the work of the 
Kashmir physician Dridhabala (§ 1), it follows that Dridhabala 
is posterior to Madhava. No doubt every link in this chain 
of inference possesses no more than probable force; still, the 
cumulative effect of the two arguments is to raise the presump- 
tion that, as a fact, Madhava is anterior to Dridhabala.! 

9. Dridhabala. In the second place, Dridhabala is anterior to 
Vagbhata II. The latter, in one of the concluding verses of his 
Compendium; refers to the very insufficient character of the infor- 
mation on the diseases of the eye to be found in Charaka’s Com- 
pendium as compared with that given in Sugruta’s Compendium. 
Seeing that that information is contained in one of Dridhabala’s 


complementary chapters? Vagbhata’s remark proves that he was — 


* It is true that the commentator Vijaya Rakshita (c. 1240 A. D.), 
inan explanatory statement on Vidāna (ed. Jiv., p. 147), xxii, 5,11. 1,2 
= Caraka Samhita, Cikitsita Sthāna, xxviii, ver. 24 (Jiv., p. 773), 
apparently implies the posteriority of Madhava to Dridhabala. But 
it should be observed that the object of Vijaya Rakshita is not to 
make a chronological, but an exegetical statement. The chronological 
implication may not have been intended by him, even assuming that 
inthe thirteenth century the exact chronological relation of Madhava to 
Dridhabala was still within the knowledge of medical writers. 

2 See Astanga Hrdaya, Uttara Sthana, ch. xl, ver. 83; in the 1st 
ed., vol. ii, p. 826. 

* Viz. the twenty-sixth chapter on Zrimarmīya, in the Caraka 
Samhita, Cikitsita Sthana, verses 221—56 (Jiv. ed., 1896, pp. 761-4). 
The fact that Vagbhata II simply speaks of Charaka’s Compendium 
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acquainted with Dridhabala’s completion of Charaka's Com- 
pendium. Moreover, Vagbhata II not infrequently revises the 
| versified form in which prose passages had been quoted by Dri- 
I dhabala from the Summary (Sarugraha) of V agbhata I.' Lastly, it 
may be noted that Arunadatta, in his commentary on Vagbhata 
IT's Compendium, expressly refers to Dridhabala's edition of 
the Compendium of Charaka as the source of one of the verses 


! of Vagbhata IL? This last point is particularly effective. The | 
WY verse in question occurs in the introductory portion of the nine- | 
t teenth chapter of Charaka's Compendium on the Treatment of | 
Chronic Diarrhoea? ($ 99, cl. 2). In that portion Dridhabala 


summarizes in versified form the prose account of the subject in 
the Anatomical Section of the Summary of Vāgbhata I.* That 
it is really a summary of Vagbhata I's account is obvious from 
the fact that his terms and phrases are as far as possible retained 
by Dridhabala. Vagbhata II still further summarizes the sum- 
mary of Dridhabala; and that his doubly summarized account is 
really based on the latter, but not on Vagbhata I, is shown by 
the fact that it contains none of the terms and phrases of the 
latter, but retains intact three of the verses (among them the 


question creates no difficulty. As observed in § 1, the whole work, 1 
inclusive of Dridhabala's complement, came to be known simply as 
Charaka's Compendium; and it is not at all uncommon to find 
Dridhabala quoted as ‘Charaka’; e.g. by Vijaya Rakshita in his 
Madhukosa (Jīv., 1901), pp. 159, 161, 163. 
1 e.g. the prose direction in Samgraha, Cikitsita Sthana, ch. xvii 
(vol. ii, p. 99, 1. 23), is expressed by Dridhabala in a single verse 
(Caraka Samhita, Cik., xviii, ver. 85 a; Jiv., p. 646), while Vagbhata TI 
gives it in two verses (4stanga Hrdaya, Cik., xv, verses 96 b, 97a, in 1st 
ed., vol. ii, p. 285). Other examples are: Vagbhata II in Cikitsita, xv, 
verses 61 0-63 (vol. ii, p. 279) and verses 91 b, 92 (vol. ii, p. 284), com- 
pared with Dridhabala, in Cik., xviii, verses 67 6-69 (Jiv., pp.644—5) and 
verses 80, 81 (Jiv., p. 645), and with Vagbhata I's prose in Ctk., xvii 
(vol. ti, p: 98, Il. 9-12, and p. 99, 11. 21—23). 
j ? See Astanga Hrdaya (1st ed.), vol. i, p. 571, l 19. The verse in 
i w question is 62 6, 63a, in the third chapter of the Sārīra Sthana. 

š Po 3 See Cikitsita Sthāna, Grahaņī-roga, xix, ver. 14, in Jīv. ed., 1896, 
i . 656. 

E * See Astanga Samgraha, Sarira Sthana, ch. vi, in the Bombay ed., 

vol. i, pp. 230 ff. 


$ without any reference to Dridhabala's authorship of the chapter in 
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verse in question) of Dridhabala. This state of things was 
evidently realized by Arunadatta, for, as already stated, he 
expressly mentions Dridhabala as the source of Vagbhata II. 

10. Their Dates. Tho evidence of Arabie sources points to 
the seventh or eighth century for Madhava, and that of Tibetan 
and other sources to the eighth or ninth century for Vagbhata II? 
According to the evidence, already explained, Dridhabala takes 
his place intermediately between Madhava and Vagbhata II. 
Accordingly it is probable that all these three medical writers 
come in the period from the seventh to the ninth century, at no 
very great interval from one another. In any case none of 
them can be later than c. 1060 A.D., the date of Chakrapānidatta. 

ll. Commentators and their Dates. Of early commentators 
on the Compendia of Charaka and Sušruta, and on the Summary 
of Vagbhata I, whose works have come down to us, the following 
may be mentioned. 

On Charaka’s Compendium we have Chakrapanidatta’s Com- 
mentary, called Caraka Tatparya Tika (i.e. Explanation of 
Charaka’s Meaning) or Ayurveda Dipika (i.e. Light on General 
Medicine). Its author is known to have lived about 1060 a. p. 

On Sušruta's Compendium we have Dallana's commentary, 
called Nibandha Samgraha, or Summary of Commentaries. The 
earliest known quotations of this work are by Hemādri and 
Vachaspati,? who lived about 1260 a.p.; and as Dallana himself 
quotes Chakrapanidatta, he should be placed in the twelfth 
century. He frequently quotes also a commentary (pafijikā or 
candrika) by Gayadasa (or simply Gayin), called Nyaya Candrika, 
or Reasoned Elucidation. Gayadasa, therefore, cannot be placed 
later than the eleventh century, and he may have been a 
contemporary of Chakrapanidatta, seeing that neither appears 
to quote from the other.* 


1 Namely, verses 59, 60, 62 in Astanga Hrdaya, Sarma Sthana 
ch. iii (1st ed., vol. i, pp. 566, 567, 569). 

2 For details and authorities see Professor Jolly's Indian Medicine, 
$$ 5, 6, pp. 7-9. 

? Aecording to information by letter (October 30, 1904) from 
Dr. P. Cordier. 3 

* See Professor Jolly ih the Journal of the German Oriental Society, 
vol. lviii, p. 114 f£; and Dr. P. Cordier's Récentes Découvertes, p. 15. 


„Gur kul Kangri Collection, Haridwar ° 


ON A 


Denm 


— ——— Rp: MN 


` i 5- 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


§ 2] CHRONOLOGY 17 


On the Compendium of Vagbhata II we have a commentary 
by Arunadatta, called Sarvdiga Sundari (i.e. Excellent in all 
Branches of Medicine). On the Pathology (Nidāna) of Madhava 
there exists a commentary, called Madhuhosa (i.e. Receptacle 
of Honey), the joint work of Vijaya Rakshita and his pupil 
Srikanthadatta, and another by Vachaspati, called Atanka 
Darpana (i.e. Mirror of Diseases). The latter, as he himself 
states (in verse 4 of his Introduction), consulted the Madhukosa 
for the purpose of writing his own commentary, and Vijaya 
Rakshita controverts a certain doctrine of Arunadatta regarding 
the structure of the eye? Vachaspati further states (in verse 5 
of his Introduction) that his father Pramoda was chief physician 
at the court of ‘Mahamada Hammira’, that is, of the Amir 
Muizzuddin Muhammad (the celebrated Muhamed Ghori) who 
reigned in Delhi from 1193 to 1205 a.D. Moreover, Vijaya 


. Rakshita quotes Guņākara who wrote the Yogaratnamala in 


1239 a.p.° Accordingly we obtain the following approximate 
dates : 

Arunadatta, about 1220 a. D. 

Vijaya Rakshita, about 1240 a. p. 

Vachaspati, about 1260 4. ». 

12. Bhaskara Bhatta and Bhava Misra. To a slightly 
earlier date than that of Chakrapanidatta belongs a medical 
author, Bhaskara Bhatta. He appears to have lived about 
1000 a.p.t He wrote a tract on Anatomy, called Sérira 
Padmini (i.e. Lotus among Works on Anatomy). The state- 


For further information on the commentaries on Susruta/s Compendium, 
see my Article in the Journal of te Royal Asiatic Society of London 
for 1906, p. 283. 

1 The title makes a pun: it also means ‘a woman beautiful in all 
her limbs’. 

3 Tt concerns the true position of the so-called bahya patala or 
outer cover of the eyeball, i.e. the cornea plus aqueous humour. 
See Astanga Hrdaya, Uttara Sthāna, ch. xii, ver. 1 (in Ist ed., 
vol. ii, p. 516). x 

3 Information by letter (October 30, 1904) from Dr. P. Cordier. 
The quotation occurs in the Madhukosa on Nidana, v, 7 (Jiv., p. 68). 
On the date of Gunakara, see Peterson's Report, 1886-92, p. xxvi. 

* See Epigraphia Indica, vol. i, p. 340. The Sarira Padmini was 
brought to notice by Dr. P. Cordier in his Récentes Découvertes, p. 30. 
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ments on the skeleton, contained in this treatise, reproduce 


„the doctrine of Susruta, as modified by Vagbhata I (see $ 36). 


A very much later author, who also reproduces Sušruta's 
doctrine on the skeleton, and who will be mentioned occasion- 
ally in the following pages, is Bhūva Mišra. He lived in the 
sixteenth century, and wrote a voluminous compilation, of no 
originality, from previous medical writings, under the name of 
Bhiva Prakasa (i. e. Manifestation of the Truth). 
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SECTION II 
TEXT-CRITICAL. THE RECORDS 
A. THE SYSTEM or ĀTREYA-CHARAKA 


$3. Charaka’s Statement, and its Recensions 


Tur Medical Version of Atreya’s system of the bones 
of the human body, as handed down by Charaka, is con- 
tained in the beginning of the seventh chapter (adhyaya) 
of the fourth or Anatomical Section (Szrzra Sthāna) of his 
Compendium. 

There exist two recensions of Charaka's statement. One is 
contained in the edition of the Compendium which was printed 
by Jīvānanda Vidyasagara in Calcutta in 1877, where it is found 
on page 370, lines 5-19. The other occurs in Gangādbar's 
edition, page 186, lines 11-22, printed in Berhampore, 1879 
(Bahrampura, samwat 1986). These two recensions differ so 
widely from each other that it is necessary to inquire into 
their respective authorities. 

The recension of Jivananda has the following witnesses in its 
favour. In the first place, it has the support of all accessible 
manuscripts. I have been able to examine the following nine: 

l. The two Tübingen University MSS., M. a. I. 458 and 459 
(Cat., Nos. 141, 142). They come from Benares, whence they 
were procured by myself for the late Professor von Roth in 


1878. The original MS. from which No. 142 was copied is 


dated in samvat 1778, i.e. 1721 a. D. 
2. The two India Office MSS., Nos. 335 and 881 (Cat., Nos. 
2637 and 2640), originally belonging to the Colebrooke Collec- 


` tion, and therefore probably from Caleutta. No. 2640 is dated 
: 1806 A. D. 
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3. The two Deccan College MSS., No. 368 (Bhandarkars 
Report of 1882-3) and No. 925 (Kathavate’s Report of 1891-5) ; 
from Western India; dates unknown.? 

4. Two Kashmir MSS., in Sarada characters. One, No. 3266 
(p. 182 of Dr. Stein’s Catalogue), belongs to the Jammu Library, 
and was excerpted for me through Dr. Stein’s kind inter- 
mediation. The excerpt from the other I owe to the kindness 
of Dr. P. Cordier (see his Récentes Découvertes, p. 9). The dates 
of these two MSS. are unknown; but as both are written on 
paper they must be comparatively modern. 

5. The Alwar Palace Library MS., No. 1624, an excerpt from 
which was transmitted to me by the kindness of Major P. T. A. 
Spence, the British Politieal Agent. 

Tt should be observed that these nine MSS. come from widely 
separated Indian localities. They are, therefore, independent 
witnesses—a fact which enhances their testimony. 

In the second place, the recension of Jīvānanda has the support of 
the oldest existing commentary of Chakrapāņidatta (c. 1060 A.D.). 


. À considerable number of names of more or less ancient glossators 


or commentators is known, for a list of which Dr. P. Cordier’s 
Récentes Découvertes, pp. 10, 11, may be consulted. But the 
commentary of Chakrapanidatta is the only one that now 
gurvives, and even of it, manuscripts are extremely rare, and 
all are incomplete. I was able to consult the Tübingen 
University MS., M. a. I. 468 (Cat., No. 146). It fortunately 
contains Chakrapanidatta's glosses on Charaka’s statement in 
question. These glosses are based entirely on the recension which 
is printed in Jivananda’s edition, and while they refer to various 
interpretations of it, they give no indication whatsoever of the 
existence of a recension even faintly resembling that of 
Gangadhar's edition. 

In the third place, the recension of Jīvānanda has the support 


of the Medical Version of Atreya’s system as handed down by 


Bheda (or Bhela), as well as of the Non-medieal Version of that 
system as preserved in Yajnavalkya’s Law-book and other non- 
medieal works (see $ 14). Seeing that all three versions—the 


1 The loan of these two MSS. I owe to the kindness of Professor 
K. P. Pathak, of the Deccan College. 
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Medical Versions of Charaka and Bheda, and the Non-medical 
Version—equally profess to present the teaching of Atreya, 
their almost verbal agreement affords the strongest testimony 
in favour of Jivananda’s recension of the Version of Charaka. 
On the other hand, the recension of Gangadhar—so far as I have 
been able to ascertain—is absolutely destitute of all support. 


ļ It first appears in the Berhampore edition of 1879, published by 
Tv Dharanidhar Ray. Neither Gangadhar nor Dharanidhar refers 
t to any MSS., nor does either mention any variae lectiones. The 


same recension next appears in the Caleutta edition of Avinas | 
| Chandra Kaviratna (1884). He does not state his sources; but, | 
to all appearance, he simply reprints from the Berhampore 
edition. The same recension once more appears in the Calcutta 
edition of Debendranath Sen and Upendranath Sen (1897). In 
their preface the joint editors profess not only to have collected, 
with much trouble and expense, ‘many manuscripts from Kasi 
[Benares], Kashmir, Bombay, Dravida [Madras ?], Poona, and 
other places,’ but also to have consulted some very old (pracina- 
fama) and correct (visuddha) MSS. in their own possession. 
It will be well to receive this statement with considerable 
reserve; for it is well known that MSS. of Charaka’s Com- 


y a pendium are neither so common, nor so old, nor so correct as the 
ci ij joint editors suggest. They very rarely quote any variae lectiones, | 


particular MS. authority. Thus in the whole Anatomical Section, 
comprising eight chapters (seventy-six pages in print), they 
mention only two unimportant, and unidentified variants (in 
the eighth chapter, p. 429). In the seventh chapter of that 
section which contains the statement on the skeleton, they 
mention no variants at all, nor give any indication whatsoever 
of their being aware of the existence of an entirely discrepant 
recension. Under these circumstances, despite the claim made | 
in the preface, the conclusion is unavoidable that the joint 
edition is essentially nothing more than a reprint from Avinas 
`. Chandra’s, and ultimately from Gangadhars editions. The 
4 three aforesaid editions are prints produced in Calcutta, or at 
least in Bengal. Recently the same recension has been 
published in Bombay, by Sankara Shastri, in a cheap edition. 


| A and in the few cases in which they do so they never refer to any 
| 
| 
| 
| 


Digitized by Arya Samaj Foundation Chennai and eGangotri | 
D 
22 TEXT-CRITICAL. THE RECORDS [8 4 | 


This fact, at first sight, might be thought to suggest the 
existence of some MS. source in Bombay, but cheap editions 
do not go to the trouble and expense of collating MSS., but | 
usually reprint already existing editions; and there can be no 
reasonable doubt that the Bombay edition is but a reprint from 
its Calcutta predecessors. 

So far it has been impossible to trace Gangadhar’s recension 
back any farther than his own Berhampore edition. When we 


add—what will be shown in detail in subsequent paragraphs Y^ 
($$ 9, 10)—that that recension is not only full of incongruities = 


the system of Sušruta, some of whose peculiar terms (e. g. kūrca, 
or cluster of bones) it adopts, the conclusion is irresistible that, 
in all probability, it reproduces no genuine text of any Charaka 
MS., but is an ill-considered attempt of Gangadhar himself to 
reconstruct or (as he thought) improve the text of the, perhaps 
grossly incorrect, MS., or MSS. of Charaka’s Compendium, 
which he may have had at his disposal in the preparation of his 
edition. The spurious recension, thus originated, was afterwards 
unquestioningly and thoughtlessly adopted by Gangadhar’s 
Bengal successors. All the more credit is due to Jivananda for 


and inconsistencies, but that it also presupposes a knowledge of | 
| 
! 
j 
| 
| 


preserving, in his earlier edition of 1877, the genuine recension X: š 
of the text of Charaka's Compendium; and it is much to be EU e 
regretted that in his recent re-edition of 1896 (p. 351, clause 5) | 


he should have been misled into substituting the spurious recen- 
sion of Gangadhar. 


$4. The genuine Recension of Charaka 


The genuine traditional recension of the statement of 

Charaka on the bones of the human body runs as follows 
` (Original Text in $ 71): 

"The body consists of the following parts (anga): the two 
arms (bāku), the two legs (sakthi), the head and neck ($iro-grīva), 
and the trunk (amaraq. These make up the sexipartite a 
(sadanga) body. Inclusive of the teeth and nails, it has three d 
hundred and sixty bones. These are i 

1. 82 teeth (danta). ` | 
2. 82 sockets (ulukhala) of the teeth. 
3. 20 nails (nakha). 
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4. 60 phalanges (azgu/i) in the hands and feet. 
5. 20 long bones ($aākā) of the hands and feet. 
6. 4 bases of the long bones (salāk-ādhisthāna). 
7. 2 heels (pūrsni). 
8. 4 ankle-bones (yulpha) of the two feet.! 
9. 2 wrist-bones (manika) of the two hands, 
10. 4 bones of the two forearms (aratni). 
ll. 4 bones of the two legs (Jangha). 


f 12. 2 knee-caps (janz). 
T ^w 18. 2 elbow-pans (janu-hapalika)} | 
So 14. 2 hollow bones (ualaka) of the two thighs (aru). | 


15. 2 hollow bones (zalaka) of the two arms (čāhu). 
16a. 2 shoulders (arsa). 
166. 2 shoulder-blades (arisa-pAala£a). 
17. 2 collar-bones (aksaka). 
| 18. 1 windpipe (jatru). 
Í 19. 2 palatal cavities (/a/-usa£a). 
20. 2 hip-blades (srogz-pAala£a). 
21. 1 pubic bone (bhag-asthi). 
22. 45 back-bones ( prstha-gat-asthi). 
28. 15 bones of the neck (grīvā). 
24. 14 bones of the breast (uras). 
25 a. 24 ribs (pārš$vaka) in the two sides. 
25 0. 24 sockets (sthdlaka) of the ribs. 
25 c. 24 tubercles (arbuda) fitting into the sockets. 


NU a- 26. 1 (lower) jaw-bone (Aanv-asthi), or chin. 
i z 27. 2 basal tie-bones of the (lower) jaw (hanu-mila-bandhana). 


"AR 4 28. 1 bone constituting the nose, prominences of the cheeks, 
| and brows (uās:kā-gandakūta-lalāta). 

29. 2 temples (Saùkha). 

30. 4 cranial pan-shaped bones (£7a4-Zapàla). 


| : These axe the three hundred and sixty bones, inclusive of the 
| teeth and nails.’ 
| 


$5. Ancient Inconsistency 


There is a slight inconsistency in the statement of Charaka i 
which it may be well to point out at once. In the introduc- 

| tory clause which enumerates the six aga, or constitutive 
" * ` parts of the body, Charaka places these parts into three divisions, 


| 1 The terms *ankle-bone' and ‘wrist-bone’, here and throughout 
| this dissertation, signify the malleoli and styloid processes respectively; 


also, * elbow-pan’ signifies the olecranon process. 
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viz. (1) the extremities (two arms and two legs), (2) the head 
and neck, and (3) the trunk. That Charaka looked upon the 
head and neck as constituting but one division, apart from the 
extremities and the trunk, is shown by his using a peculiar 
compound word $70-griva, made up from siras, head, and grava, 
neck, to indicate that division—a circumstance which the 
commentator Chakrapanidatta is careful to point out (§ 11). 
Now, though Charaka does not (as Susruta and Vagbhata I do, 
$$ 28, 87) expressly state that his enumeration of the bones 
follows the three divisions, yet certain divisions are clearly 
discernible in it: only they are not quite consistent with his 
introductory clause. First, we have a small preliminary division, 
comprising Nos. 1-8, the teeth, their sockets, and the nails, 
altogether eighty-four bones. That these form a kind of supple- 
mental division is, indeed, indicated by Charaka himself in the 
introductory clause. Next, there comes the first proper division, 
comprising Nos. 4-15. It refers to the four extremities, and 
includes 108 bones. Thirdly, we have the second division, 
referring to the trunk. It comprises Nos. 16-25, and includes 
158 bones. Lastly, there is the third division, comprising 
Nos.26-30. It refers to the head alone, and includes ten bones. 
The bones belonging to the neck are found classed in the second 
division, whieh deals with the trunk. They form Nos. 18 and 
28, and include sixteen bones. There is also No. 19, two 
palatal cavities, which properly belongs to the head. Agreeably 
with Charaka’s own introductory clause one would expect these 
eighteen bones to be classed with those of the head in the third 
division, and to stand immediately before No. 26, jaw-bone. 
The probability is that they did stand so in the text as it left 
Charaka’s hands, and that the misplacement is due to un- 
intelligent copying in later times. This surmise receives con- 
siderable support from the fact that in the parallel Non-medical 
Version of Atreya’s system (§ 16) we find that the bones of the 
neck, Nos. 18 and 23 (Nos. 19, 20 in § 16), actually take their 
proper place immediately before the bones of the head (see § 17, 
cl. la). It is true that in this Version, too, No. 19, the palatal 
cavities, is similarly misplaced, and that the Medical Version 
of Bheda (§ 12) shows exactly the same misplacements as the 
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Medical Version of Charaka. But this circumstance onl y proves 
that the misplacements must be of very ancient date. 


$6. Ancient Corruptions 

There is a further point in which the traditionally trans- 
mitted form of the Medical Version of Charaka is almost cer- 
tainly corrupted. No. 16 z, two shoulders (amsa), is evidently 
superfluous. By the side of No. 16 4, two shoulder-blades 
(anhsa-phalaka), and No. 17, two collar-bones (aksaka), there is 
no room left for any ‘shoulders’ (see § 56). The repetition of 
a word is not at all an uncommon clerical error. Thus the 
Tübingen MS., No. 458, reads Žāl, arms, and aru, thighs, in 
addition to No. 15, Jau-ualaka, hollow bones of the arms, and 
No. 14, zru-nalaka, hollow bones of the thighs. Similarly the 
Deccan College MS., No. 368, and the Bheda MS. repeat ūru 
by the side of zru-2ala£a ; likewise the Alwar Palace MS. and 
one of the Sarada MSS. repeat ēku by the side of bahu-nalaka ; 
see the critical notes in $ 72. In these cases, there cannot be the 
smallest doubt that we are simply confronted by clerical errors. 
But by parity of reasoning, it is as good as certain that in No.16 a, 
arisa, shoulder, we have a very ancient false repetition, due to 
the immediately following No. 16 4, aisa-phalaka, shoulder- 
blade, which, probably owing to its adoption in the system of 
Vāgbhata I (§ 38, cl. 2), succeeded in establishing itself per- 
manently in all MSS. In confirmation it may be noted that 
in the parallel Non-medical Version of the Law-book of Yajna- 
valkya, the item arsa is actually omitted ($$ 16 and 17)! The 
omission of No. 16 a, a7i2sa, shoulder, of course, renders the total 
of 360 short by 2 (viz. 858); but, on the other hand, the 
probability is that in No. 9 the correct reading should be four 
wrist-bones (manika) instead of two. For, as a matter of fact, as 
will be shown in the sequel (§ 52, cf. pp. 30, 49, 50, 63), there 
are four wrist-bones, homologous to the four ankle-bones. 

Another instance of a similar ancient false repetition we have 
in No. 18, kapālikā, elbow-pan, where now all MSS. read janu- 
kapālikā, falsely duplicating the preceding No. 12, jānu, knee- 

* The omission, here suggested, is also confirmed by the osteological 
summary which is given in the hymn of the Atharva Veda, seo § 43, cl. 6. 
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cap. Here, again, it may be noted that the parallel Non-medical 
Version does not exhibit the duplication of jaw. It has simply 
No. 12, Jūn, knee-cap, and No. 18, Zapoía, elbow-pan, the 
latter being really a false reading for Zapata (§ 53). 


§ 7. Restoration of the Statement of Charaka 


Admitting the emendations indicated in the two pre- 
ceding paragraphs, the correct form of Charaka's statement of 


the Medical Version may be restored as follows (Original Text "T y 
in $ 73): = 
1. 32 teeth (danta). 


2. 32 sockets (wakhala) of the teeth. 

3. 20 nails (xakha). 

4. 60 phalanges (aui). 

5. 20 long bones ($alākā). 

6. 4 bases of the long bones (salāk-ādhisthāna). 
7. 2 heels ( pargu?). 

8. 4 ankle-bones (gudpha). 


| 9. 4 wrist-bones (maņika). 

10. 4 bones of the forearms (aratni). 

| ll. 4 bones of the legs (jaigla). 

: 12. 2 knee-caps (janu). 

f 18. 2 elbow-pans (kapādikā). 1 

I 14. 2 hollow bones (nalaka) of the thighs (dra). "E. 
15. 2 hollow bones (na/a£a) of the arms (tāhu). A p 
16. 2 shoulder-blades (aqhsa-2Aalaka). F: 


17. 2 collar-bones (aksaka). 

18. 2 hip-blades (sroni-pAalaEa). 

19. 1 pubic bone (bhag-asthi). 

20. 45 back-bones ( prstha-gat-dsthi). 

- 14 bones of the breast (uras). 

22 a. 24 ribs ( parsvaka), 

i 22 0. 24 sockets (sthalaka) of the ribs. 

j 22 c. 24 tubercles (arbuda) fitting into the sockets. 

- 15 bones of the neck: (grivà). i 

24. 1 windpipe (fatru). 

25. 2 palatal cavities (¢al-tisaka), 

26. 1 (lower) jaw-bone (hanv-asthi) or chin. 

27. 2 basal tie-bones of the jaw (kanu-mūla-bandhana). 

28. 1 bone constituting nose, prominences of the 

" and brows (nāsikā-gaņdakūta-ialāta). 

š 29. 2 temples (Sankha). 

80. 4 cranial pan-shaped bones (Strah-kapala). 
Total 360. : E 


cheeks 
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§ 8. Gangādhars Recension 

Gangadhar’s recension of the statement of Charaka on the 
bones of the human body runs as follows (Original Text in 
§ 74): 

‘The body consists of the following parts: two arms (4ahu), 
two legs (sakthi), the head and neck (éiro-griva), and the trunk 
(antaradhi). These make up the sexipartite body (sadanga). 
Inclusive of the teeth, their sockets, and the nails, it has three 
hundred and sixty bones. "These are 

1. 82 sockets (ulikhala) of the teeth. 

2. 82 teeth (danta). 
. 20 nails (nakka). 
. 20 long bones (fa/a£a). 
4 bases (adhisthdna) of the long bones. 
4 backs (prstha) of the hands and feet. 
. 60 phalanges (anguli). 
2 heels ( pärsni). 
2 clusters (kūrea) of bones below (the long bones). 
4 wrist-bones (manika). 
4 ankle-bones (gulpha). 

10. 4 bones of the forearms (aratni). 

ll. 4 bones of the legs (sangha). 

12. 2 knee-caps (jānv). ó 

18. 2 elbow-pans (kūrpara). 

14. 2 thighs (gru). . 

15. 2 arms (bahu) together with (16) the shoulders (ars). 

17. 2 collar-bones (aksaka). 

18. 2 palates (tālu). 

19. 2 hip-blades (srogi-pAala£a). 

20 a. 1 vulval bone (błag-āsthi) in women, or penis-bone 
(medhr-āsthi) in men. 
20 ð. 1 sacral bone (trika). 
. 20c. 1 anal bone (gud-asthi). 
` 21. 85 back-bones ( prstZa-gat«). 

22. 15 bones of the neck (grīvā). 

28. 2 collar-bones (jatrw). 

24. 1 (lower) jaw-bone (Aanv-asthi), or chin. 

25. 2 basal tie-bones of the jaw (hanu-miula-bandhana). 

26 a. 2 brows (/alata). 

26 0. 2 eyes (aksi). 

26 c. 2 cheeks (ganda). 

26 d. 3 nasal bones (22544) called ghona. 

27 a. 24 bones of the two sides (paréva). 

27 b. 24 ribs (paríva£a) forming a cage (paiyara). 


or or 


Ors Pw 
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27 c. 24 sockets of them (sthd/aka) resembling tubercles (wr- 
buda), the whole (27 a—c) amounting to 72. 
28. 2 temporal bones (sankhaka). 
29. 4 cranial pan-shaped bones (s/ra4-£apata). 
30. 17 bones of the breast (vaksas). 
These are the three hundred and sixty bones.’ 


$ 9. Inconsistencies and Incongrutties of Gangādhor's 
Recension 


1. Gangādhars recension of the statement of Charaka is full 
of inconsistencies and incongruities. To begin with, the sum 
of the several items of the list does not agree with the total 
stated at its conclusion. The latter is 360, while the former is 
either 370 or 368, according as No. 16 is counted separately, or 
together with No. 15, though the wording of the clause in the 
original seems to imply that Nos. 15 and 16 are to be taken as 
a single item. The attempt of Gangādhar to remove this 
inconsistency will be explained in the next paragraph. In 
the meantime, other inconsistencies are now enumerated in 
the order of their occurrence in the list of Gangadhar. 

(a) Nos. 4 and 50 are obviously the very same bones, that is 
to say, the long bones of the metacarpus and metatarsus. It 
makes no difference whether they are considered from the inner 
side (palm, or sole, No. 4) or from the outer side (back, prstha, 
No. 5 b) of the hand or foot. š 

(0) Similarly Nos. 5 a and 7 0 are the identical bones of the 
carpus and tarsus. This will be fully explained in the sequel 
($49). Here it may be noted that Aarca, or cluster, is the term 
for these bones which was introduced by Susruta in substitution 
of Charaka’s term adAistAàma (or sthana), base ($ 98). Its 
appearance in the recension of Gangūdhar proves that that 
recension cannot possibly represent the genuine text of Charaka, 
but that it was prepared subsequently with a knowledge of the 
terminology of Sušruta. This remark also applies to Gangadhar’s 
use of the term kūrpara for elbow-pan (olecranon, No. 18); see 
§§ 21, 28. : 

(c) In No. 204, the distinction between the so-called ‘ vulval 
hone’ (b/agasthi) and the ‘penis-bone’ (medhrasthi) involves an 
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obvious anatomical absurdity. Neither the vulva nor the penis 
is a bony structure. It has arisen from a misunderstanding of 
Charaka’s term bhagästhi, which refers to the pubic bone, i.e. the 
pubic arch ($ 60). The word dhaga, by itself (but notin conjunction 
with asthi, bone) denotes also the vulva, &c., or the external female 
sexual organs; and the term bhagasthi, having been erroneously 
identified with the term čŽaga, led further to the erroneous fabri- 
cation, and introduction, of a term medhrasthi, or * penis-bone ’, 
for the male sexual organ ($60). The anatomical misconception 
involved in this procedure alone must be fatal to any claim of 
Gangidhar’s recension to represent the genuine text of Charaka. 

(2) The principle of enumeration involved in Nos. 20 7, 20 c, 
and 21, differs entirely from that of Charaka’s genuine No. 22 
($ 4) which counts forty-five back-bones. It will be shown in 
the sequel (§ 59; see also § 19) not only that the principle of 
counting which underlies the system of Gangadhar’s recension 
presupposes a knowledge of Suéruta's principle of counting the 
back-bones, but that it applies that principle in an unintelligent 
way. 

(e) No. 28 is affected by a double incongruity. The recension 
of Gangadhar counts two yatru. From this circumstance it is 
clear that he understands the word yatru to refer to the two 
collar-bones. Now this is a comparatively late meaning of the 
word which is not traceable farther back than the Amarakosa, 
a Sanskrit vocabulary of uncertain date, but probably written in 
the early part of the sixth century a.D. At all events, as will 
be shown in the sequel (š 62), in the early medical works, jatru 
uniformly refers to the neck, or the windpipe in the neck. Its 
use, therefore, in the sense of collar-bone proves that the 
recension of Gangadhar cannot represent the genuine text of 
Charaka. Moreover, its use in that sense involves the further 
incongruity of counting the collar-bones twice; for No. 17, 
aksaka, also refers to the collar-bones. 

(Z) No. 26 a, 2, c, d, as will be shown in the sequel (§ 66, see 
also pp. 37 and 40), imply a view of the bones of the skull 
utterly at variance with that indicated in the genuine text of 
Charaka—a view, moreover, which presupposes a knowledge of 
Susruta’s views, imperfectly understood. 
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(g) No. 27 a, b, c, likewise, is affected by a double incongruity. 
One is of the formal kind: the ribs are pitchforked into the 
midst of the bones of the head, standing as they do between 
No. 26, brows, eyes, cheeks and nose, and No. 28, temporal 
bones. Moreover, as will be shown in the sequel (§ 58), the 
terms of the three parts of No. 27, which, as given in the 
genuine text of Charaka, are perfectly intelligible and correct, 
convey no consistent or intelligible meaning in the recension of 
Gangadhar. 

(4) No. 30 is open to several objections. It counts 17 breast- 
bones against 14 of Charaka’s genuine text (§ 4, No. 24); and its 
larger count presupposes a knowledge of the system of Sušruta. 
The position of the breast-bones, too, at the very end of the list, 
after the bones of the head, is very curious. It is to be noted, 
however, that on this point the recension of Gangadhar follows 
the arrangement of the list as given in the Non-medical 
Version of Yajnavalkya's Law-book and the Agni Purana (§ 16, 
No. 27). This circumstance, combined with the fact that in his 
commentary Gangādhar refers to those two non-medical works 
by name, supports the surmise that the recension of Gangadhar 
is not based on any manuscript authority, but is an ill-judged 
construction of his own. 


2. On three points, however, Gangadhar is undoubtedly right in 
his reconstruction. One of these refers to No. 16, arhsa, shoulder. 
The traditional text of the statement of Charaka had erroneously 
duplicated that item (§ 6). The recension of Gangadhar corrects 
that error; though, curiously enough, it does so by omitting the 
more accurate term ahsa-phalaka, shoulder-blade. This curious 
circumstance clearly points to the use, by Gangadhar, of the 
existing traditional text of Suéruta’s Compendium in the pre- 
paration of his recension of the statement of Charaka. For in 
that traditional text the term asa is employed (though erro- 
neously, as shown in $$ 30, 55, 56) in the sense of wisa-phalaka 
to denote the shoulder-blade. "The second point refers to No. 8, 
where the recension of Gangadhar reads ‘four wrist-bones ' 
instead of the ‘two wrist-bones’ of the traditional recension. 
Here, too, in all probability, his emendation is right (see $ 52). 
The third point refers to the position of No. 23, jafru. As 
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pointed out in $ 5, this item is misplaced in the traditional list. 
The recension of Gangādhar, though it misinterprets the term, 
assigns to the item its correct place immediately after No. 22, 
grīvā, neck-bones. In doing so—it may be noted again— 
Gangādhar simply follows the guidance of Yajnavalkya's Law- 
book and the Agni Purana (§ 16, No. 20). 


$10. Harmonization of Gangddhar’s Recension 


In his commentary, Gangadhar makes a strenuous attempt 
to harmonize the actual total, 368 or 370, of the several items 
of his list with the required total 360. It involves a very 
forced manipulation of the list, which will now be explained. 
His procedure is as follows. It divides itself into five steps. 
The first step refers to the extremities. Excluding Nos. 1 and 2 
as well as Nos. 5 « and 5 %, the remaining numbers down to 
No. 16, give us 128 bones, that is to say, thirty-two bones for 
each of the upper and lower extremities. Next, adding Nos. l 
and 2, that is, sixty-four bones, the total is raised to 192. The 
third step refers to the posterior part of the trunk. Transferring 
No. 18 (tālu, palate) to a subsequent step, and counting No. 20 
(the vulval and penis-bones) as a single item (for woman and 
man respectively), we obtain, from No. 17 to No. 21, a total of 
forty-two, which added to the previous total 192, raises it to 
284. The fourth step refers to the head and neck. Transferring 
Nos. 28 (jatru) and 27 a, b, c (ribs, &c.) to the next step, but 
adding the previously omitted No. 18 (palate), and counting from 
No. 22 to No. 29, we obtain a total of thirty-five, which added 
to the previous total 284, makes up 269. The fifth step refers 
to the anterior portion of the trunk. Here come in the 
previously. omitted Nos. 23 (jatru) and 27 a, b, c (ribs, &c.), to 
which is added No. 30 (breast-bones). These give a total of 
ninety-one, which, added to the previous total 269, finally results 
in the required total 360. 1 

This scheme of harmonization is open to several serious 
objections: 

1. It throws out of the count the two items No. 5 a, bases 
of the long bones, and No. 5%, backs of the hands and feet. 
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Gangidhar would appear to have realized (what has been 
already pointed out in $ 9) that these two numbers merely 
duplicate the items enumerated as Nos. 7 ) and 4 respectively. 
For the bones of the back of the hands and feet (No. 5 b) are 
preeisely the long bones (No. 4), and the bases (No. 5 «) are the 
clusters (Aūrca, No. 7 4). So far Gangadhar, undoubtedly, is 
right; but his error is that he counts only two clusters. The 
subjoined tabular statement makes this perfectly plain: 


latremūties. Upper. Lower. 
No. 3. Nails (nakha) 6 10 10 
» 4. Long bones (šalākā) . 10 10 
» 5. Phalanges (auguli) : 30 30 
» Ta. Heels ( pàrsni) — 2 
» 7b. Clusters (kürca) 2 — 
» 8. Wrist-bones (manika) 4 — 
, 9. Ankle-bones (gulpha) — 4 
» 10. Forearms (aratni) . : 4 — 
» 11. Legs(jamngha) . 6 — 4 
» 12. Knee-caps (Jamu) . — 2 
» 13. Elbow-pans (kūrpara) 2 — 
» 14. Thighs (ru) — 2 
» 15. Arms (bau) 2 — 
64 


Totals . 64 


This gives, as Gangadhar explains, a total of thirty-two bones 
for each of the four extremities, and a grand total of 128. But 
it will be noticed that he counts only the clusters (Aurea) of the 
hands, that is, as we should call them, the carpal bones. He 
omits the other two £ürc«, that is, the clusters or tarsal bones 
of the feet. In their place, he counts two pársgi, that is, the 
heel-bones of the feet; for, as will be seen from the table, 
Gangadhars arrangement of the bones of the extremities 
proceeds on the principle of homology. Now the heel-bones 
do belong to the tarsal cluster of bones, but, though they are its 
prominent constituents, they do not exhaust the cluster. The 
truth is that Gangadhar’s recension of the statement of Charaka 
is a faulty adaptation to the scheme of Suéruta, which, as will 
be shown in the sequel ($ 49), consistently counts four Aurea, or 
clusters of small bones. The genuine schemes of both, Susruta and 
Charaka, are consistent, each in its own way; but the recension 
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of Gangādhar is inconsistent, and proves itself thereby not to be 
the genuine recension of the scheme of Charaka. 

2. With regard to the term Aurea, as used in the recension of 
Gangadhar, there is a special grammatical difficulty. The clause 
in question, dve kūrcādhas, is very difficult to construe. The 
only construction grammatically legitimate is to supply asthini, 
that is, dve asthini kūrc-ādhas, or ‘two bones below the Žūrea i 
This, however, yields no intelligible sense. In order to give the 
sense which Gangādhar wishes to extract from it, the clause 
should read dve kūrce adhas, i.e. ‘two kūrca below (scl. the long 
bones)’; and this form of the clause could become dve Zürcád/as 
only through a very anomalous double sandhi, or contraction ; 
viz. kūrce adhas = kūrca(yļudhas = kūrcādhas. Even so, the 
difficulty remains that kūrca—a word apparently first used by 
Sušruta in its anatomical application—is not neuter (dve kūrce), 
but masculine (Zvev kūrcau) ; see Sušruta's Compendium, Sarira 
Sthāna, chap. vi, clause 29 (Jīv. ed., p. 340). Avināsa Chandra, 
in his glosses to Gangadhar's recension which he adopts in his 
edition of Charaka’s Compendium, apparently takes ZZrcádAa to 
be a single noun, synonymous with Zürcz, but there exists no 
such noun in Sanskrit, and even if it did, the clause should read 
dve kūrcādhe. 

3. A further difficulty in Gangadhar’s scheme of harmonization 
is that it takes no account of the term arsa, shoulder, which his 
recension couples with the fifteenth item. The clause of that 
item reads dve (scl, asthini) bahvoh 8-dmsayoh, i.e. ‘two bones in 
the arms together with the shoulders’. It seems obvious that 
arm and shoulder could not well be considered as constituting 
a single bone. Gangadhar avoids the difficulty by calmly 
ignoring the presence of «sa, shoulder, and explaining the 
clause to mean that ‘there is one bone in each arm’. On the 
other hand, Avinasa Chandra, in his glosses, counts «sa, 
shoulder, separately. Consequently, with his counting two bones 
in the arms, and two in the shoulders, the list works out a total 
of even 370 bones. Seeing that the recension of Gangadhar 
nowhere mentions the shoulder-blades (arisa phalaka), it does 
seem not impossible that by the term aghsa it intended to 
indicate those bones. If so, the dilemma presents itself: did 


HOERNLE D 


CC-0. Gurukul Kangri Collection, Haridwar 


í ` ¿ |, L > u CC T ww wa asa = 
E Digitized by Arya Samaj Foundation Chennai and eGangotri | 


84 |. TEXT-CRITICAL. THE RECORDS [§ 11 


| 
i 
Gangādhar intend shoulder-blade (arrsa) to be counted separately | 
from arm (āu), or to be taken as constituting with it but | 
a single bone. In the former case, retaining in other respects i 
Gangādhar’s scheme of harmonization, the total works out at | 
362 bones (that is, Gangādhar's 360 plus the two asa). In the | 
latter case, we have the incongruity of treating arm plus i 
shoulder-blade as a single bone. In either case, the recension | 
of Gangādhar stands self-condemned as an incongruous and : 
inconsistent compilation. pē ` 
4. While, as we have just seen, the shoulder-blade, though š 
sueh a prominent bone of the human body, is not given any 
distinct recognition in the recension of Gangüdhar, the collar- 
bone, on the other hand, is counted twice over, under the 
denominations aksaka and jatru in Nos. 17 and 28. The pair 
of aksaka Gangadhar explicitly defines in his commentary as 
being kanthadho msakau, that is, ‘ the two shoulder-bones below 
the throat.’ This definition only fits the collar-bones. Anyhow, 
it fits them better than the shoulder-blades. It is also the usual 
interpretation of the term aksaka, given by other commentators 


who refer it to the collar-bones. As to the term jatru, Gan- x 
gadhar gives no definition of it; but it is to be noted that, while 

the genuine recension of the statement of Charaka treats it as 5 
denoting a single bone, the recension of Gangadhar uses it as y i. 
the name of a pair of bones. It will be shown in the sequel "R 7 2 


(§ 62) that when used in the latter way the term always refers 
to the collar-bones. "The duplication of the collar-bones in the 
recension of Gangadhar is obviously fatal to its claim of being 
a genuine presentation of the text of Charaka. 


$11. The Glosses of Chakrapamdatta 


‘1. It has been stated in $ 3 that the genuineness of 
Jivananda’s Recension of Charaka’s statement on the bones 
of the human body is confirmed by the commentary of Chakra- 
panidatte written some time in the middle of the eleventh Á 3 
century A. D. Manuscripts of this work are very rare, and in a * 
more or less incomplete state. The subjoined translation has been 
made from the Tübingen University Library MS., M. a. I. 463 
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(Cat. No. 146),! where the original passage occurs in vol. iii, 
fols. 284 4 and 285 a. It runs as follows (Original Text in $75): 


3. * With reference to the list of bones, the words * head and 
neck” (Siro-grivam) must be taken together, and signify but one 
part, viz. the head. The word “trunk” (antarädhi) refers to 
the middle part of the body. The words “and sixty” (sasta) 
mean sixty additional to three hundred. The term “dental 
socket” (dant-olūkhala) signifies the place where the tooth is 
fixed. ‘Though in the chapter on the various kinds of food and 
drink, the nails (xakha) are relegated to the waste products of 
the body on account of their being developed from the waste 
portion of what is taken as food, nevertheless, in the present 
case, on account of their resemblance to the bones, they are 
counted among tho latter? In each finger and toe there are 


! The original of this MS. was in Benares in 1873, where a copy 
of it was procured by me for the late Professor von Roth. It is rather 
inaccurate, but fairly complete, there being only a very large lacuna 
in the sixth section (Ciktsita Sthana). "Through the kind inter- 
mediation of Professor R. Garbe I have the loan of it. "Tübingen, 
No. 145, is another incomplete copy of the same Benares MS. A second 
MS. of the same commentary is recorded as No. 2160 in the Notices of 
Sanskrit MSS. It is described as ‘incomplete, containing only the 
first five books’. A third MS. is being used by Kaviraj Harinath 
Visaradainhis edition of Charaka’s Compendium with Chakrapanidatta’s 
Commentary (Calcutta, aka 1817=a.p. 1895). A fourth MS., ‘com- 
plet et bien conservé' is announced by Dr. P. Cordier in his Récentes 
Découvertes, p. 10, and (according to a private letter from him, 
October 30, 1904) is being copied for him. From a few passages, 
kindly collated by him for me it appears to agree closely with the 
Benares MS. referred to above. A copy, from it, of the osteological 
statement was kindly supplied by him to me (§ 75). Further, two 
MSS., Nos. 2503 and 2855, are stated in Notices, vol. xi, p. 39, to exist 
in the Government of India Collection in Caleutta, but on inquiry 
I am informed that No. 2855 is lost; and No. 2503, which I obtained 
on loan, I find on examination to be not a MS. of Chakrapanidatta’s 
Commentary, but a fragment of the text of Charaka's Compendium, 
viz. the 30th chapter of the Sutra Sthana and the Vimana Sthana. 

? "The reference is to the 28th chapter of the Introductory Section 
(Sutra Sthana) of Charaka’s Compendium. It is there explained that 
the food taken by man contains a good part (prasada) and a waste 
part (kitfa). The former is assimilated by the system and turned into 
chyle (rasa), which, in its turn, serves to build up the various parts 
of the body (blood, muscles, bones, &c.). The latter is secreted by 
the body as its waste products (mala), the nails, in particular, being 
secreted by the bones. 

D2 
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three joints (parvan). Mence, as there are twenty fingers and 
toes, there are sixty bones in the joints. As to the third Joint 
of the thumb and great toe, it must be understood to be con- 
tained within the respective hand or foot. The long bones 
(salākā), too, of the thumb and great toe, must be understood 
to be of small size. The place where the long bones of the 
fingers and the toes meet, there is their base (adhisthāna). The 
word “knee” (Janu) signifies the knee-cap (janua), marking 
the articulation of leg and thigh. The “two collar-bones " 
(aksaka) are the two pegs that run athwart the anterior part 
of the trunk between the articulations of the shoulder and the 
throat! The two “ palatal cavities" (tālūsaka) signify the two 
palatal bones. The “pubic bone" (JZagást4i) is the cross 
(tiryag) bone that serves to compact the two hip-bones in front. 
By the term “sockets” (sthalaka) are meant the shallow (nimna) 
bases for the ends of the ribs; and by the words “tubercles 
fitting into the sockets" (sthdlak-drbuddni) aro meant the tubercle- 
like bones which occur in the middle between the ribs and the 
shallows. The “nose” (udsikā), the “ prominences of the checks” 
(gaudakūta), and the “brows” (dalēta) must be taken together, 
and counted as a single bone. According to those who read the 
three items separately, the nose, the prominences of the cheeks, 
and the brows constitute three distinct bones; but in this way 
the total [360] does not work out.’ 


3. The main interest of this commentary lies not so much 
in the explanations which it gives of the several items of the 
list of bones, as in the evidence it affords of the state of the text 
of Charaka in the eleventh century. The value of the explana- 
tion is much impaired by its apparently fragmentary character. 
Out of the thirty items in the list of Charaka (§ 4), it comments 
only on twelve (viz. Nos. 1-6, 12, 17, 19, 21, 25 a, ë; c, 28). For 
no less than eighteen items (Nos. 7-11, 13-16, 18, 20, 22-4, 
26, 27, 29, 80) we have no comment; and as there are among 
them some not quite transparent terms (e.g. Nos. 9, 18, 18, 27), 
it is difficult to avoid the suspicion that the text of the com- 
mentary has not been preserved intact. 


* The original of this clause is very corrupt: it has been con- 
jecturelly restored; its general purport seems clear enough.—Kostha 
signifies the whole of the anterior part of the trunk, as opposed to 
prstha, or the whole of the * back "jor posterior part. The articulations 
referred to are the scapulo-clayieular (amsa) and the sterno-clavicular 
(jatru, see § 62), : 
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4. Regarding the evidence on the condition of the text of 
Charaka’s statement, the fortunate preservation of Chakrapani- 
datta’s gloss on No. 19, /a/zsa£e, shows the misplacement of 
that item as already extant in his time. The extreme antiquity, 
indeed, of this particular misplacement, as has already been 
pointed out in § 5, is guaranteed by its occurrence in the 
Non-medical Version, as well as in the Medical Version of Bheda 
(812). In default of any gloss on No. 18, jatru, and No. 23, 
grid, it must remain uncertain, whether they were misplaced 
in Charaka’s text as Chakrapanidatta saw it, or whether he read 
them in their right position as shown in the Non-medical 
Version (§ 16). Again the commentary’s silence on No. 9, 
manika, No. 13, jānu-kapālika, and No. 16, assa, leaves it also 
uncertain how far Chakrapanidatta’s text may have supported 
the emendations suggested in § 6. 

5. Of great importance is the remark of Chakrapanidatta on 
No. 28, the complex bone of nose, cheeks, and brows. For, first, 
it shows that he must have read Charaka’s text as given in 
Jivananda's recension, and that, accordingly, Gangadhar's recen- 
sion is not genuine. For the latter breaks up the complex into 
three parts, and makes each part to consist of two bones. Its 
procedure, therefore, results in producing a total of six bones, 
where the genuine recension has only a single bone, and where 
even the rival text, which Chakrapanidatta mentions, has no 
more than three bones. Secondly it renders it very probable, 
that when speaking of this rival text, Chakrapanidatta was 
referring to the Medical Version as traditionally presented in 
the Compendium of Bheda. For that Version ($$ 12, 18) makes 
No. 28 to consist of three bones, and consequently works out 
a wrong total (362). 


$12. The Medical Version according to Bheda 


1. As stated in Š 1, Atreya’s theory of the skeleton is found 
also in Bheda's Compendium (Bheda Samhita). Of this compen- 
dium, at present, no more than a single manuscript is known to 
exist, dated about 1650 a. D., and preserved in the Palace Library 
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in Tanjore (Burnell’s Catalogue, No. 10773). The arrange- 
ment of the Compendium of Bheda agrees with that of the 
Compendium of Charaka. Accordingly his statement on the 
bones of the human body is also found in the seventh chapter 
of the Anatomical Section (Semra Sthāna). It runs as follows 
(Original Text in § 76): 

2. ‘There are three hundred and sixty bones. "These aro the 
following : 


1. 32 teeth (danta). 
2. 82 sockets (wlikhala) of the teeth. 
8. 20 nails (zaka). 
4. 60 phalanges (anguéi). 
5. 20 long bones (fa/a£a) of the hands and feet. 
6. 4 bases (adhisthana) of the long bones. 
7. 2 heels (parsut). 
8. 4ankle-bones (gulpha) of the two feet. 
9. 2 wrist-bones (manika) of the two hands. 
10. 4 bones of the two forearms (aratni). 
11. 4 bones of the two legs (jaigka). 
12. 2 knee-caps (jma). 
18. 2 elbow-pans (janu-hapalika). 
14. 2 hollow bones (ua/aZ«) of the two thighs (zu). 
15. [2 hollow bones (za/aZa) of the two arms (bahku).] 
16a. 2 shoulders (asa). 
16 2. 2 shoulder-blades (amhsa-phalaka). 
17. 2 collar-bones (aksaka). 
18. 1 windpipe (fatru). 
19. 2 palatal cavities (āl-ūsaka). 
20. 2 hip-blades (Sront-phaluka). 
21. 1 pubic bone (bhag-asthi). 
22. 45 back-bones ( prstha-gat-asthi). 
28. 15 neck-bones (grzvà). 
24. 14 breast-bones (wras). 


> Of this MS. I possess an excellent copy in Telugu, which I owe 
to the munificence 


it has been prepared for me (November, 1905). Dr. P. Cordier also 
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25 a. 24 ribs (parsra£a). 
25 0. 24 sockets (s/Aala£a) in the two sides. 
25 c. 24 tubercles (urbuda) fitting into the sockets. 

26. 1 (lower) jaw-bone (Zanv-ast/i), or chin. 

97. 9 basal tie-bones of the jaw (Zazu-müla-Landhana). 
28 a. 1 nasal bone (zàs-ast/i). 
28 0. 1 bone in the prominences of the jaw (Zauu-&ufa) 
28 c. 1 bone in the brows (/a/ata). 

29. [2 temples (fa£Aa).] 

80. 4 cranial pan-shaped bones (Sirsa-hapala).’ 


$18. Peculiarities and Defects of Bheda’s Statement 


With reference to the condition of the text of the statement 
of Bheda the following points deserve notice: 

1. Nos. 15 and 29, which are enclosed in angular brackets, 
are missing in the original Sanskrit text (§ 76). That these 
omissions are due to clerieal lapses in the existing MS. is 
obvious from the fact that otherwise the required total (860) 
does not work out. Accordingly in the list ($ 12) they have 
been supplied. 

2. In No. 28%, Bheda's text has the peculiar reading Žaxx- 
kūta, prominence of the jaw, where Charaka's text ($ 4) has 
ganda-kūļa, prominence of the cheek. It will be shown in 
§ 65 that though both terms may well be synonymous, the term 
hanu-kiita is really inconsistent with the system of Atreya. It 
is not improbably, therefore, a false reading for ganda-huta. 

3. In the original text (§ 76) the statement appears to contain 
two additional items, which have been omitted in the translation 
(§ 12). In reality these additions are merely explanatory 
(marginal) glosses which have become wrongly incorporated 
into the text. First, No. 9, in the original text, runs as follows: 
‘two magia, two panika, of the two hands” Here the two words 
manika and panika, are simply synonyms, explanatory of each 
other; and either manika or panika is the intrusive gloss, more 
probably, to judge from its secondary position, the latter. In 
the India Office MS., No. 881 (Cat. No. 2640), the word panike 
is actually substituted for manike. Secondly, in No. 19, the 
original text has ‘two tūlūgaka, two cubuka’. Here, probably, 
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there has occurred a misplaced insertion of the gloss cubuka. 
That word means ‘chin’, and probably served as a marginal 
gloss to explain the term Zav-ast4? (No. 26). By some mis- 
chance or misunderstanding it got misplaced, and was then 
wrongly inserted into the text after /z/usa£a (No. 19). Both 
hanvastht and tālūsaka are very unusual terms, and the transfer 
of the gloss cubuka from one to the other is readily intelligible 
in the hands of an ignorant scribe. 

4, There is a difficulty with respect to the total of the listed 
bones, According to the introductory clause of the list, its 
total should be 360, but the addition of its items actually works 
out a total of 362. It is obvious that there must be a defect 
somewhere in the list. The probability, as will be shown in 
the sequel (Š 66), is that the defect lies in No. 28 a, 0, c. The 
real text of the clause expressing that item must have run 
similarly to that in the list of Charaka ($ 4); and instead 
of a nasal bone, and a bone for the prominences of the jaw and 
of the brows respectively (i.e. three bones altogether), it must 
have spoken of but one bone, that is, a single complex bone, 
including all three organs: nose, prominences, and brows. With 
this correction we obtain the correct total 360. 

5. It is probable, however, that a further correction should 
be made. It will be noted that all the inconsistencies and 
corruptions, noticed in the case of the list of Charaka ($$ 5, 6), 
occur also in the list of Bheda. Accordingly, just as in the 
list of Charaka, No. 16a, amsa, shoulders, should be omitted, 
and on the other hand, in No. 9, ‘four wrist-bones’ should be 
read instead of ‘two wrist-bones'. The total 360 thus remains 
untouched. 


$14. Non-medical Version of Atreya’s System 


1. The existence of a Version of the theory of Atreya on 
the skeleton in some works of a non-medical character has been 
referred to in $ 1. "This Non-medical Version is found in two 
legal and two religious text-books. The former are the Law- 
book of Yajnavalkya ( Vājūavalkya Dharma-sistra) and the 
Institutes of Vishnu (na; Smrti). The latter are the Vishnu 
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Dharmottara (Visnu-dharmottara) and the Agni Purāna (Agni 
Purana), 

2. The Law-book of Yājnavalkya is a versified treatise of 
Hindu law, the approximate date of which is about the middle 
of the fourth century A. p.! 

8. The Institutes of Vishnu, on account of its being partly 
written in prose, is supposed to belong, at least in its original 
form, to a considerably earlier date; but in its final redaction, it 
is placed (by Professor Macdonell) * not earlier than 200 4. D.’, or 
(by Professor Jolly) ‘in the third or fourth century A.D? But 
it is probable that isolated portions have been interpolated into 
the work at much later dates. In any case, in respect of the 
passage containing the Non-medical Version of the skeleton, 
there is sufficient evidence (§ 22) proving that it cannot have 
existed in the Institutes of Vishnu before the twelfth century 
A.D. Indeed, the very fact that the passage is in no way 
required by its context, suggests its being a much later otiose 
amplification, interpolated into the text from some other work. 
The surmise is confirmed by the fact that the passage in question 
is not found in all MSS. of the Institutes. On this point I 
have been able to test the following seventeen MSS. : š 


1. India Office, No. 915 (Cat. 1842 = Jolly V!).* 
2 » No. 1545 (Cat. 1345 = Jolly V?).* 
OE » No. 1247 (Cat. 1847 = Jolly V). 

4. , 4,  No.540 (Cat. 1841 = Jolly V). 
DE. » No. 200 (Coll. Bühler = Jolly V4).* 


o 


1 See Professor Jolly’s Recht und Sitte, p. 21, in the Cyclopaedia of 
Indo-Aryan Research; and Professor Macdonell’s Sanskrit Literature, 
p. 429. 

2 Professor Macdonell, ibid., p. 428; Professor Jolly, ždtd., p. 7; 
also in Sacred Books of the East, vol. vii, Introduction, p. xxxii. 

3 The first five MSS. were used by Professor Jolly in his edition in 
the Bibliotheca Indica. The first six MSS. have been examined by 
myself; so also extracts from Nos. 13-17, kindly supplied to me by 
Mahāmahopadhyāya Hara Prasada Shastri. For the examination 
of No. 7 I am indebted to the kindness of Rao Bahadur M. Rangacharya; 
of Nos. 8 and 9 to that of Professor S. K. Bhandarkar; of Nos. 10—12 
to that of Professor K. B. Pathak. 

^ Nos. 1, 2 and 5 are provided with Nanda Pandita’s Com- 
mentary. 
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6. India Office, No. 918 (Cat. 1340). i 
7. Government Oriental Library, Madras, No. 87. 
8. Elphinstone College, Bombay, No. 162 (Coll. Bühler). 


9. " m - No. 174 (Coll. Bühler)! 
10. Deccan College, No. 19 (Bhandarkar's Report, 1880). 
qs S No. 20 (Bhandarkar's Report, 1882). 
Jo š No. 155 (Peterson's Report, III). 
18. Calcutta, Sanskrit College, No. 5. 
14. » 5 A No. 62.1 
15. Asiatic Society of Bengal, No. II a. 10. > S 
16. m ^ > No Fins T): e 
e is » No. II». 25.1 


From among these MSS., twelve (Nos. 1, 2, 4-9, 13-15, 17) 
contain the passage in question, while five (Nos. 8, 10-12, 16) 
do not contain it. It appears to be generally assumed, on the 
authority of Max Müller? that the Law-book of Yajnavalkya 
borrowed the passage from the Institutes of Vishnu. The 
evidence which will be adduced in § 22, goes to show that 
the truth is rather the reverse. The passage, most probably, 
was inserted into the Institutes by some one who was familiar 
with the Mitakshara commentary on the Law-book. This must 
have happened at a comparatively late date, though at least 
some time before 1622 A.D. For Nanda Pandita, who wrote 
his Vayayanti commentary on the Institutes in that year,” 
comments on the passage. 

4. The Vishnu Dharmottara is held to be a part of the 
Garuda Purina. Its existence as early as about 1100 A.D. is 
guaranteed by a quotation in the Dénasdgura, a work ascribed 
to King Ballala Sena of Bengal, who reigned about that time. 
Numerous detached portions of the work are known to exist. 
Among these there is one called ‘the Chapter on Anatomy.’ 
(Sériradhyaya), of which the Tübingen University Library | 
possesses a unique MS., M. a. I. 483 (Cat. No. 167).4 The 
treatise, thus called, professes to be a versified compilation from 


1 Nos. 9, 14 and 17 are provided with Nanda Pandita's Commentary. m A 
* Sacred Books of the East, vol. vii, Introduction, p. xx. a E! T 
S Professor Jolly's edition, Pref., p. 1, and his translation, Introd., 

p. xxxiii. 

___ Through the liberality of the authorities of the Library who loaned 

it to me, I was enabled carefully to examine it. 


#2 
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the Compendia of Charaka and Suéruta. Its statement on the 
skeleton, however, is a literal extract from the Law book of 
Yājnavalkya. 

5. The date of the Agni Purina is not known, but the point 
is of small interest; for there can be no doubt that the 369th 
chapter, entitled ‘the Parts of the Human Body’ (Sariravayavah), 
in which the statement on the skeleton occurs, is not a portion 
of the original work. A comparison of it with the * Chapter 
on Anatomy’ in the Vishnu Dharmottara Purana shows that 
about two-thirds of its contents (i.e. twenty-nine out of a total 
of forty-three verses) are literally plagiarized from it. Moreover, 
it betrays itself as a later interpolation by its very position in 
the book, oceurring as it does after chapters 367 and 368 which 
treat of the Dissolution of the World (pralaya), and before 
chapter 370 which treats of the various hells (xaraka), while 
its proper place would have been with chapters 278-85 which 
treat of Medicine. A further corroborative evidence is the fact 
that it is wanting in many MSS. The Bibliotheca Indica 
edition (as stated in its Preface, p. ii, and Introd., p. xxxvii) is 
based on ten MSS.? Out of these, eight MSS. appear to have 
contained the chapter in question, while it was wanting in two. 
To these two must be added the India Office MS., No. xxv 
(W. 4), and the Bodleian Library MS., No. 42, which I have 
examined myself, and neither of which contains the chapter. 
Neither is it contained in the two MSS. of the Asiatic Society 
of Bengal, No. III. 38 and No. III G. 31, which have been 
collated for me in Caleutta. This gives eight MSS. for, and 
six against the originality of the chapter. As one of those 


1 These chapters profess to give Susruta's system of medicine. But 
there is very little distinctly Sušrutiyan to be found in them; nor, for 
that matter, anything more distinctly Charakiyan. A good test case 
is the half-verse 8, on p. 29, in chapter 278, which agrees with 
neither Charaka (ed. 1896, p. 479) nor Susruta (p. 824) nor Vagbhata. 
On the other hand, two verses (13 and 14 on p. 35 in chapter 279) 
of an incantation are found also in Sugruta (Sutra Sthana, 44th 
adhyāya, p. 160). 

* The editor had eleven MSS., but he discarded one at an early 
stage. One of his MSS. is now in the India Office, No. 5 (7) of the 
Saurendra Mohun Tagore Collection. The statement on the skeleton 
is found on fol. 115 5, ll. 2 ff. 
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eight MSS, is dated in šaka 1595, i.e. a.D. 1678 (Ed., pref., 
p. 11), it follows that the interpolation of the chapter goes back, 
at least, to the middle of the seventeenth century. 


§ 15. The Recensions of the Non-medical Version 


1, The evidence given in the preceding paragraph renders 
it practically certain that the Law-book of Yajnavalkya is the 
original source of the Non-medical Version, from which it 
passed into the Institutes of Vishnu, and into the two Puranas. 
With regard to the two latter, there can be no doubt on this 
point, seeing that their versified statements of the Non-medical 
Version (original Texts and Translations, in § 86) are mere copies 
of the versified statement in the Law-book of Yajnavalkya. 
The case of the Institutes of Vishnu might at first seem 
doubtful because of its statement of the Non-medical Version 
being in prose, while that in the Law-book is in verse. But 
it will be shown in § 22 that, while in essentials the two 
statements are identical, their points of difference indicate that 
the author of the statement in the Institutes of Vishnu must 
have been familiar with the statement in the Law-book of 
Yajnavalkya. The fact, therefore, of his making his statement 
in prose and in very concise terms must be explained by his 
desire to write it in conformity with the general character 
of the diction of the Institutes. 

2. On account of their essential identity, the four examples 
may be considered to represent a single recension of the Non- 
medical Version, of which the example contained in the Law-book 
of Yajnavalkya forms the representative type. As such the latter 
will be treated in the sequel of the present dissertation, "There 
exists, however, a rather different recension of the Non-medical 
Version—differing in essential points regarding terminology 
as well as numeration—in the commentary of Gangadhar 
which accompanies his edition of Charaka’s Compendium (Sārīra 
Sthana, pp. 187, 188). It becomes necessary, therefore, again 
to inquire into the evidence of the genuineness of the two 
recensions. Briefly stated the case is similar to that of the 
two recensions of the Medical Version in Charaka’s Compendium. 
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For the recension of Gangādhar there exists—o far as my know- 
ledge goes—not a andl MS. authority, while all MSS. that 
I have been able to examine, and all old commentaries, at 
present known, support the recension as given in the published 
editions of the two legal treatises and the Agni Purüna.! These 
are: Professor Stenzler's edition of the Fājūavalkya Dharmašāstra 
(London, 1849), verses 84-90 of the third chapter (adhyd iy), on 
pp. 89, 90 (translated on pp. 98, 99); Professor Jolly's edition 
of the Jismu Smrti in the Bibliotheca Indica (Calcutta, 1881), 
clauses 55-79 of the 96th section, on pp. 196, 197 (translated 
in the Sacred Books of the East, vol. vii, pp. 283-5); Dr. Rajen- 
dralal Mitra’s edition of the Agni Purdna, in the Bibliotheca 
Indica (Calcutta, 1879), verses 27 2-33 of the 369th chapter, 
on pp. 308-9 of the third volume. The MSS. (twelve and eight 
respectively) which support the published recensions contained 
in the Institutes of Vishnu and the Agni Purana have been 
already enumerated in the preceding paragraph. It remains 
to enumerate the MSS. of the Law-book of Yajnavalkya which 
I have examined. There are fifteen of these, and they all 
support the published recension. They are the following: 


with the Mitakshara 


^ India Office, No. 1079 
f No. 2035 
4 s: No. 2035| commentary. 
4. x No. 3022, with Apararka's commentary. 
5. 5 No. 1278, with Sulapani's 55 
6. = No. 1176, with Mitra Miéra's  ,, 
7-10. 5 Nos. 1786, 2074, 2167, 2828. 
11. No. 23 (50), S. M. Tagore Collection. 


12. Bodleian Library, No. 55. 
13. Asiatic Society of Bengal, No. IB. 51. 
14, 15. 5 D 2 No. ITa. 10, 11. 


8. Of old commentaries on the Law-book of Yajnavalkya we 
have four? The oldest is the Mitakshara (Jtāksarā) written 


! The statement in the Vishnu Dharmottara Purana has not yet 
been published. 

2 There exists a fifth commentary by Visvarüpa, which is still older 
than the Mitakshara, and has been described by Professor Jolly in the 
Nachrichten der K. Gesellschaft der Wissenschaften zw Gottingen, 1904, 
Heft 4. Only one MS. of it appears to be known, which, however 
is not accessible to me. 
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by Vijnane$vara (Vyrdnesvara), who lived about 1100 a.b. 
A near contemporary of his is Aparārka or Aparaditya, who 
wrote his commentary about 1150 a.p. Rather later comes 


century A.D.! The latter two commentators follow the lead 
of the Mitakshara, while Aparürka, in many points, takes a line 
of his own ; but all four comment on a text which was identical 
with the published recension. . 
4. On the Institutes of Vishnu we have the commentary » Í P 
of Nanda Pandita, called Vayayanti, which was written in [ 


1622 a. D. and which supports the published recension of the 


text. 


$16. The Genuine Recension of the Non-medical Version 


The genuine Non-medical Version, as it is found in the 


ļ 
| 
| 
| 
I 
| 
Salapani in the fifteenth, and Mitra Misra in the seventeenth | 
1 
| 
| 
ļ 


Law-book of Yajnavalkya, in its third chapter, verses 84—90, runs 
as follows (Original Text in § 77): 

‘(In the body) there are six parts (wig); and of bones there 
are in it three hundred and sixty; namely: 


[Verse 85] 


[Verse 86] 


1. 64 teeth a) with their sockets (s#Zala). 
- 20 nails (nakka). 

- 20 long bones (Sa/aka) of the hands and feet. 
4 bases (sthana) of the long bones. 

. 60 phalanges («ngu£). 

2 heels (parsnz). 

4 ankle-bones (gudpha). 

4 bones of the forearms (aratni). 

4 bones of the legs (jangha). 


OON AAP OY 


[Verse 87] 10. 2 knee-caps (à). 
11 


Translation, in the Sacred Books of the East, volume vii, Introduction, 
p. xxxiii, 


12. 2 thighs (Wru-plalaKa). 

18. 2 shoulder-blades (amsa-samudbhava). 
14. 2 collar-bones (asa). 

15. 2 palatal cavities (talisaka). 

16. 2 hip-blades (Srone-phalaka). 


2 elbow-pans (Aapola). 


i 
| 
= See Professor Jolly's Recht und Sitte, p. 33, in the Cyclopaedia M i 
of Indo-Aryan Research. s € E. P, 
* For the date, see Professor Jolly’s edition, Preface, p. i; also his a 
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[Verse 88] 17. 1 pubic bone (dhag-dsthi). 
18. 45 back-bones (prstha). 
19. 15 neck-bones (grīvā). 
20. 1 windpipe (jaérz). 
1. 1 (lower) jaw-bone (4axx), or chin. 
[Verse 89] 22. 2 basal bones of the jaw-bone (Aanu-müla). 
28 a. 3 bones constituting brows, eyes, and cheeks, 
(lalāt-āksi-ganda). 
28 b. 1 nasal bone (usó) called ghana. 
24. 72 ribs (parsvaka) with their sockets (sthālaka) 
and tubercles (arbuda). 
[Verse 90] 25. 2 temporal bones (sankhaka). 
26. 4 cranial pan-shaped bones (sirah-hapala). 
27. 17 breast-bones (was). 
These bones make up the skeleton of man” 


This list works out the correct total 360. 


§17. Merits, Defects, and Peculiarities of the Non- 
medical Version 

l. As has already been pointed out in $$ 5, 6, the advan- 
tage of the Non-medical Version for text-critical purposes is 
that it confirms the corrections suggested in those paragraphs. 
For 

(a) It places the organs of the neck, that is, No. 19, neck- 
bones (grīvā), and No. 20, windpipe (atra), in their proper place 
in connexion with, and immediately before, the bones of the 
head. 

(4) It avoids the reduplication of the words «ise in connexion 
with No. 18, and fanz, in connexion with No. 11. 

2. On the other hand, the Non-medical Version has three 
defects; namely: 

(a) It places No. 24, the ribs together with their sockets and 
tubercles, in the midst of the bones which belong to the head. 

(0) It also places No. 27, breast-bones (ras), at the end of 
the whole list, that is, practically along with the bones of the 
head. 

(c) The preceding two defects are mere misplacements, but 
the most serious defect of the Non-medical Version is that 
it entirely ignores the two bones of the arms (sdhu) and the 
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four bones of the wrists (manika). These bones, as a reference 
to the lists of the Medieal Versions of Charaka ($$ 4, 7) and 
Bheda (§ 12) shows, should have been enumerated between 
Nos. 7 and 8, and Nos. 12 and 13 respectively. 

8. Further, the Non-medical Version has three peculiarities ; 
namely : 

(a) It uses the peculiar term cmhsa-samudbhava, sprung from 
the shoulder, to denote the shoulder-blade, instead of the term 
amsa-phalaka of the Medical Version (No. 16 in $Š 4, 12). 

Of far greater importance than this verbal difference are the 
following two: 

(0) In No. 27 it counts seventeen breast-bones, instead of the 
fourteen of the Medical Version (No. 24 in Š$ 4, 12). 

(c) In No. 23a it adds the eyes to the brows and cheeks, 
which alone are named in the Medical Version (No. 28 in 
8 4, 12). 

4, With regard to the third peculiarity the following point 
is to be noted. The Medical Version, as preserved by Charaka, 
counts a single bone for the complex of nose, cheeks, and brows 
(No. 28 in $ 4) But there existed, as Chakrapanidatta tells us 
($ 11), another view, presented in Bheda's Compendium (§ 12), 
according to which the Medical Version is interpreted as counting 
three bones, that is, one for each of the three items: nose, cheeks, 
brows. By adopting this rival view, and adding the eyes as 
a fourth item, the author of the Yajnavalkyan Law-book obtained 
four bones (Nos. 28 z, 0) against the single bone of the Medical 
Version, that is, he obtained three extra bones. Similarly by 
his counting seventeen breast-bones against the fourteen of 
the Medical Version, he obtained another three extra bones. 
Thus both operations together gave him six extra bones. The 
rationale of his procedure is now obvious: its intention is to 
correct the shortage of six bones caused by the omission of the 
arms and wrists, as thus : 


Required total . S : : : : 360 
Omitted : 2 arms, 4 wrist-bones Ç : : 6 
Balance ç Š š ‘ Z . 854 
Add 3 breast-bones and 3 facial bones : š 6 
Total . A 3 ç NS . 360 
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It may be particularly noted that this corrective result affords 
à strong confirmation of the suggestion, put forward in $ 6, that 
the true number of the bones of the wrists is four, not two, as 
the traditional list of Charaka ($ 4) now has it. 

5. With regard to the source from which the Non-medical 
Version derived its peculiarities, it will be shown in the sequel 
(8$ 29, 30, 33) that it was, in all probability, the statement of 
Sušruta on the bones of the human body. 


$18. Gangadhar’s Recension of the Non-medical Version 


In his commentary on Charaka’s Compendium, in illustra- 
tion of the statement of Sušruta (§ 27) that the professors 
of General Medicine hold the number of bones to be 360, 
Gangüdhar quotes the Non-medical Version, as he states him- 
self, from the Law-book of Yajnavalkya and the Agni Purana. 
As given by him, that Version is not quite easy to follow, but 
it would seem to yield the following list, which works out the 
required total of 360 (Original Text in § 78): 

[Verse 85] 1. 64 teeth (dasana) with their sockets (sthala). 
2. 20 nails (nakka). 

8. 20 long bones (salākā). 

4. 4 bases (sthāna) of the long bones. 

9. 60 phalanges (anguli). 

6. 4 heels ( parsai). 


[Verse 86] 


74. 4 wrist-bones (manika). | ! 
7 0. 4 ankle-bones (gudpha). | 
8. 4 bones of the forearm (aratni). 
. 4 bones of the legs (7agAa). 
[Verse 87] 10. 2 knee-caps ( jan). 
ll. 2 elbow-pans (kūrpara). 
12. 2 thighs (uru-pAala£a). 
18. 2 shoulder-blades (amsa-samudbhava). 
14. 2 collar-bones (aksuka). 
15. 2 palatal cavities (¢alusaka). 
16. 2 hip-blades (Sroxz-phalaka). 
[Verse 88] 17. 1 pubic bone (d4ag-āsthi). 
18 a. 1 sacral bone (trika). 
18 4. 1 anal bone (ay). 
18 c. 35 back-bones (prsta). 


! These two items of bones are stated in Gangadhar's list to be 
situated ‘below the clusters" (&#rca). 


HOERNLE E 
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19. 15 neck-bones (grīvā). 
20. 2 collar-bones (Zaa). 
21. 1 (lower) jaw-bone (4axx) or chin. 
[Verse 89] 22. 2 basal bones of the jaw (Aanu-miila). 
23 a. 6 bones constituting brows, eyes, and cheeks 
(lalat-dksi-ganda). 
23 0, 1 nasal bone (näsä) called ghana. 
24. 72 ribs (parseaka) with their shallow sockets 
(sthalaka) and tubercles (arbuda). 
[Verse 90] 25. 2 temporal bones (Sankhaka). 
26. 4 cranial pan-shaped bones ($īraļ-kapāla). 
27. 15 breast-bones (wras). 


$19. Criticism of Gangādhar's Recension 


1. At the end of the Non-medical Version, as given by 
him, Gangādhar adds the remark: *this is the statement found 


in the Agneya Purāņa and in the Vājūavalkya Samhita Law-bookJ ` 


As a fact, however, it is not a real quotation that he gives, but 
an ‘edited’ recension of the statement. For his recension differs 
considerably in several points from the traditional recension in 
the Law-book. 

(2) In No. 6 Gangadhar counts four heels instead of two. 

(2) In No. 18c he counts thirty-five back-bones instead of 
forty-five. 

(c) In No. 20 he counts two Jatru (collar-bones) instead of 
one (windpipe). 

(2) In No. 23 he counts six bones instead of three. 

(e) In No. 27 he counts fifteen breast-bones instead of seven- 
teen. 

(/) In No. 7 « he inserts four wrist-bones. 

(g) In Nos. 18a, à he inserts a sacral and an anal bone. 

2. Among these differences, the items c, d, and f enable us to 
see the reason which led Gangadhar to elaborate his emended 
recension of the Non-medical Version. We have seen ($ 17) that 
the traditional Non-medical Version entirely neglects to count the 
two arms and four wrist-bones. From the fact of Gangādhar 
counting the four wrist-bones, it is evident that he had noticed 
the defect of the traditional recension. But it may be asked 
why he did not also count the two arms. The answer is indicated 
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by the differences noted in the items c and 4. They show that 
Gangadhar was acquainted with the interpretation of Vijna- 
ne$vara in his Mitakshara Commentary ($$ 20, 21). He followed 
that commentator in including the arms under the term 
‘forearm’ (No. 8, aratni); also, a taking jatry to refer to the 
two collar-bones, as well as in allotting two bones to each of 
the three items: brows, eyes, cheeks. As Vijnānešvara, however, 
failed to realize the omission of the four wrist-bones, Gangadhar 
supplied the deficiency. Moreover, he did not follow MERE CA 
in discounting the four bases (No. 4, sthāna). There is, however, 
still another gnu that influenced Gangādhar's emended 
recension; namely, his acquaintance with Sušruta's statement 
on the skeleton. From the traditional recension of that state- 
ment ($ 27), he obtained his count of four heels, as well as of 
the sacral and anal bones. 

3. The combined result of the two modifying influences was 
the augmentation of Gangadhar's lis& by twelve bones. And 
it was to counterbalance this excess that Gangādhar reduced 
the back-bones by ten, and the breast-bones by two; as thus: 


Grand total of the Non-medical Version n $20 20, col. 2) 360 

Add, Two extra heels in No. 6 . 
Four wrist-bones in No. 7 a 
One extra jatru in No. 20. : 
Three extra bones in No. 23a . 
One sacral bone in No. 18 a 
One anal bone in No. 18 b 


| = — oe > t> 


12 


Total š ^ n E 372 
Deduct, Ten back-bones in "No. 18 Or 
Two breast-bones in No. 27 . 


ESS 


12 
Balance . D ; 5 O 3 360 


It seems hardly necessary to point out, and it will be shown 
in the Third Section, that all this manipulation of the numbers 
of the list is performed without any reference to, and has no 
warrant in, the actual state of the skeletal structure. 

4. Regarding the influence of the statement of Susruta on 
the recension of Gangadhar, another indication of it may be 

E 2 
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noted in the latter's employment of the terms Zee, cluster 
($ 18, footnote), and Zuüzpare, elbow-pan (No. 11). Both terms 
are peculiar to the system of Susruta ($$ 27, 28). The genuine 
recension of the Non-medical Version does not use the term 
kūrca at all, and instead of kirpara it uses the term kapolu 
(No. 11 in $ 16) The reason, no doubt, why Gangadhar 
preferred the Susrutiyan term Žūrpara was that he saw that 
the term kapole was misleading. It properly signifies the 
cheek, and is here out of place, because the cheeks are enumerated 
afterwards under the name ganda (No. 23a). The fact is (§ 21, 
cl. 3) that kapola is an ancient false reading for kapāla, a pan, 
which signifies the pan-like olecranon process of the elbow (§ 53), 
and which is used in the Medical Versions of Charaka ($ 4) and 
Bheda (š 12) in the slightly modified form ‘of kapālikā, a small 
pan.! 


$20. The Commentaries on the Non-medical Version 


1. The commentaries on the Non-medical Version contained 
in the Law-book of Yājnavalkya throw not a little light on the 
subject of the defects and peculiarities of that Version. The 
subjoined table. exhibits a conspectus of their theories of inter- 
pretation. Columns I to IV refer to the Law-book itself, and 
columns V to VIII to the commentaries of Apararka (V), 
Vijnānešvara (Mitaksharā, VI), Šūlapāņi (VII), Mitramišra 
(VIII). Column III gives the number of bones of each item 
of the list, and column IV the totals of the bones named in 
each verse. For the original texts and translations of the 
commentaries, see §§ 79-82, 


t As a fact, the India Office MS. No. 540, of the Visnu Smrti, reads 
kapala; see Š 84. 
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II. 
ITEMS or List. 


III. 
YAJN. 


86 


87 


88 


_ 


89 


. Teeth and sockets 
. Nails (nakha) 20 
- Long bones ($alākā) 20 
. Bases (sthāna) 4 


64 


A wn 


. Phalanges (añguli) 

. Heels (parsni) 

. Ankle-bones (gulpha) 
. Forearms (aratni) 

. Legs (jangha) 


e 


SOND 
Ka He Ha DO 


. Knee-caps (jānu) 

. Elbow-pans (kapola) 

. Thighs (@ru-phalaka) 

- Shoulder-blades 

- Collar-bones (aksa) 

. Palatal cavities (tatzzsaka) 
. Hip-blades (Sronz-phalaka) 


N PO bO BO DO DO tS 


| 


. Pubes (bhaga) 

. Back-bones ( prstha) 
. Neck-bones (grīvā) 

. Windpipe (jatru) 

. Chin (hanu) 


— = 
me QOO nm 


| 


22. Basal tie-bones 
23 a. Bones of brows (alata) 
5 eyes (aks?) 
5, cheeks (ganda) 
23 b. Nasal bone (nasa) 
24. Ribs, &c. (pāršvaka) 


DO onm — — — r> 


EMT 


| 


25. Temporal bones (fa&kha)| 2 
26. Cranial pan-shaped 4 
27. Breast-bones (uras) 


rand totals 
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IV. 
YAJN. 


Vē 
Ar. | 


| VI. | vir. 
| Vizx. | Sor. 


VOUT. 
Mir. 


108 |108 |104 |104 


a 
A 


14 12 


63 63 


78 |280 |281 
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9. It will be noticed at once that the totals of Aparārka 
(col. V) differ from those of the three other commentators 
(cols. VI, VII, VIII). The latter agree among themselves ; and 
a comparison of their comments shows that the views of Vijna- 
ne$vara, who is the oldest among them, have been simply 
adopted by the two others. Aparārka, who was à near con- 
temporary of Vijnānešvara, holds an independent view, which 
differs in respect of four of the six totals; viz. the first, third, 
fourth, and fifth. These differences will now be considered 
seriatim. 

8. In verse 85, Vijnane$vara (in his commentary called 
Mitakshara) makes the total of the bones to be 104. He arrives 
at this total by discounting the bases (s/Z4ma). According to 
him the terms sthäna (base) and šalākā (long bone) refer to the 
same organ (hand or foot, as the case may be), but describing it 
from two different points of view: šalākā describes the two hands 
and feet with reference to the total number of their individual 
bones, which is twenty, while s¢Adna describes them with regard 
to the four sets into which those twenty bones are divided. 
Of course, in a mere enumeration of the bones, both terms are 
not required ; and as we are not primarily concerned with any 
sets they may form among themselves, but only with their 
number as individual bones, the four sthana (or sets of salākā) 
are rejected from the count. On the other hand, according to 
Apararka, the two terms šalāžā and sthana refer to quite different 
organs, šalākā denoting the long bones (metacarpal and meta- 
tarsal), and stiana, the bases of the long bones, that is, the carpus 
and tarsus, or what Sušruta calls £zrc« or cluster of small bones. 
The reason—a textual one—that led the two commentators to 
this difference of interpretation, will be found fully explained in 
an Exegetical Note, § 88. Here it is only necessary to point out 
that Apararka is correct; for the interpretation of Vijnane$vara 
entirely omits from the count two such important organs as 
the carpus and tarsus. The total of the bones in verse 85, 
therefore, must be 108, as stated by Apararka. 

4. In verse 87, Vijnānešvara makes the total of the bones 
to be fourteen, while Apararka counts only twelve. The differ- 
ence arises from Apararka’s taking aksa-tūlūsaka (Nos. 14, 15) 
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to be but a single term, and to denote a single bone, that is, 
a bone situated, as he supposes, ‘on the edge of the eye’ 
(uetra-pranta), there being, of course, two such bones, one on 
the edge of either eye. On the other hand, Vijnāne$vara 
takes that term to be double, and to denote two distinct bones ; 
namely, aksa to signify ‘the bone between the eye and the ear’ 
(karna-netrayor-madhye),? and talisaka to denote the hard palate 
(kākuda). In this case, so far as the counting is concerned, 
Vijnānešvara, no doubt, is correct. Apararka was probably led 
to his fanciful interpretation of the single term by the necessity 
of working out the required grand total of 360 bones. But 
with regard to the meaning of the term asa, both of them 


„are wrong. That term is merely a shorter form of the word 


aksaka, and denotes the collar-bone ($ 55).3 

5. In verse 88, VijnaneSvara makes the total of the bones 
to be sixty-four, while Apararka counts sixty-three. The differ- 
ence arises from the fact that Vijnane$vara counts two jatru 
(No. 20), while Apararka counts but one. In this case Apararka 
again is right, for Vijnane$vara commits the mistake of taking 
jatru to mean collar-bone. The subject will be fully discussed 
in the Third Section (§ 62); here it must suffice to point out 
that Vijnane$vara's interpretation is in the teeth of the text 
which he interprets, and which distinctly says that there is but 
one jatru. 

6. In verse 89, Vijnane$vara makes the bones amount to 
eighty-one, while Apararka counts eighty. The difference arises 
from their counting the bones referred to in the complex term 
lalüt-àksi-ganda, brow-eye-cheek (No. 23 a), in two different ways. 
Apararka takes the term to denote one brow, two eyes, and two 
cheeks, or altogether five bones, while Vijnane$vara counts 
two brows, two eyes, and two cheeks, or a total of six bones. 
In this ease, both are wrong. In the text, that complex term 

1 He evidently takes aksa to be synonymous with aks, eye. 

2 In fact, Vijnane$vara's asa is identical with Apararka’s aksa- 
talüsaka. 

* Both Professors Stenzler and Jolly have been misled by the 


' commentaries in their translations ‘ Scláfen' (Yajnavalkya’s Gesetzbuch, 


p. 98) and *lower part of the temples' (Sacred Books of the East, 
vol. vii, p. 284); so also Mandlik, p. 253, has ‘ temples’. 
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is not qualified by any numeral—a circumstance which indicates 
that but one bone is reckoned for each of the three items. 
Hence there are no more than three bones in No. 23.4, and the 
total of the bones included in verse 89 is really seventy-eight, 
That this is the true interpretation of the text is proved by the 
fact that it works out the correct grand total 860, as shown 
in col. IV (also $ 16). 


ee 


§ 21. Continuation 


bs 4 
1 
À 


1. Regarding the principal defect of the Non-medical Ver- 
sion—its total neglect of the bones of the arms and wrists— 
it is instructive to note the shifts to which the commentators 
are put to explain it. 
2. As to the omission of all mention of the wrist-bones, the | 
commentators do not seem to have realized it at all, for none j 
of them makes any reference to it. Gangādhar, as we have 
l seen ($ 19), did realize it; and he, therefore, introduced the 
| wrist-bones (manika) in his reconstruction of the Non-medical 
Version. But the early commentators noticed only the omission | 
of the arms—a circumstance, indeed, which cannot surprise us, | 
seeing that the arms form such a conspicuous part of the body. | 
But the way in which they deal with the omission is character- IN | | 

| istic. The only solution of the difficulty which they are able 4 

' to suggest, consistently with their respeet for the integrity of 

their sacred text, is to declare that the arms (dāku) are virtually 

included in the term forearm (aratni, No. 8). Thus Vijnānešvara 

says (see § 80), ‘the bones of the arms, being implied in the 

term forearm, number four’; and his explanation is unquestion- 

ingly adopted by the later commentators, Šūlapāņi and Mitra- 


* That is to say, ekaikam, ‘one in each,' is to be understood with 
the clause lalat-aksi-gande, but not dve dve, ‘two in each, as Vijnā- 
nešvara understands. His erroneous interpretation has gained such 
4 credence that it has actually modified the text of the list in the 
Institutes of Vishnu ($ 22), and that it has been unguestioningly 
accepted by the translators of the two legal treatises: Professor 
Stenzler, p. 98, “an deren Wurzel zwei; ebenso an Stirne, Augen, 
Wangen,’ and Professor J olly (Sacred Books of the Hast, vol. vii, p. 284), 


‘there are two (bones) to the forehead, (two) to the eyes, and (two) to 
the cheeks,’ 


j 
| 
| 
T 
1 
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migra ($$ 81, 82).' The total inappropriateness of such an in- 
terpretation is obvious ; for the entire arm (or upper extremity) 
consists of three bones, two in the forearm and one in the arm. 
The total, accordingly, of the bones of the two upper extremities 
amounts to six. But Vijnane$vara and his followers do not 
seem to have been aware of the fact that the forearm contained 
two bones. This is pretty clear from their comments (see 
§§ 80-82). Their idea was that each extremity consisted of 
two bones, arm and forearm, and similarly leg and thigh, each 
containing a single bone. Anyhow, Apararka, while giving 
the same explanation (§ 79), candidly says, ‘though the term 
forearm (aratni) does not really include the arm (bahu), yet here, 
for the sake of securing the number four of the bones, it is 
so employed’ (i.e. as inclusive of the arm). This shift of 
interpretation necessarily led to another incongruity. If the 
term forearm (aratni) included the arm (zw), by parity of 
reason the term leg (jaigha) must include the thigh (āru). As 
a matter of fact the commentators do draw that conclusion. 
Thus Aparārka expressly says (§ 79), ‘similarly the word leg 
(yjaūgha) here signifies the whole lower extremity, and hence 
the bones of the two legs number four” But he fails to notice 
that the hones of the thighs are expressly and separately 
enumerated in verse 87, where accordingly he counts them 
a second time. 

3. The true explanation of the difficulty, of course, must be 
of a very different kind; and it is one which the text of the 
Non-medical Version itself suggests with some degree of 
probability. The place where the mention of the bones of the 
arms and wrist-bones would come in is verse 87. Now the 
wording of that verse is marked by some peculiarities. It runs 
as follows: 


dve due janu-kapol-oruphalak-amsa-samudbhave \ 
a£sa-talusake Sroniphalake ca vinirdiset N 


Literally this means: ‘two (bones) each in the knees, cheeks, 
thigh-blades, and in what springs from the shoulder; also, (as) one 


1 Also Nanda Pandita adopts it in his commentary on the Visņu 
Smrti (Š 85). 
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should declare, in the collar-bones, palatal cavities, and hip- 
blades.’ Here the item ‘cheeks’ is utterly out of place, occurring 
as it does between the knees and thighs. To any one conversant 
with the skeletal structure it must be obvious that words 
meaning elbow and arm should have their place there ; and 
there can be no doubt whatever that apola is simply an ancient; 
misreading for Z«pá/e, elbow-pan. ^ Gangàádhar recognized 
the truth, and hence in his reconstruction of the Non-medical ` 
Version (§ 19, cl. 4) he substituted the correct synonym Zarpara, ye E. 
There is another ancient misreading in the term ūru-phalaka, 
thigh-blade ; for pZa/a£« denotes a broad, flat bone, and is quite 
inappropriate as a descriptive of the thigh-bone. The true 
reading, of course, must be za/a£a, which signifies a cylindrical, 
hollow bone, and which occurs, in this connexion, in the Medical 
Versions of Charaka and Bheda (§§ 4, 12). Very striking is 
| the use of the otiose phrase ‘one should declare’ in the midst of 
| a statement packed as concisely as possible with the details of a 
1 long enumeration. It clearly suggests that it is inserted as mere 
padding to fill up an awkward lacuna. Yajnavalkya, or whoever 
was the author of the Non-medical Version, must have had 
a defective MS. copy of the Medical Version to work with. 
There were false readings in it (4apola, ūru-phalaka) as well 
as lacunae (arms and wrist-bones). As he was unable to supply j 
the lacunae, he had recourse to padding. The use of the 
curious term «?hsa-samudülava, springing from the shoulder, to 
denote the shoulder-blade, is perhaps due to the same need of 
padding. For though it is not a false descriptive, it is a need- 
lessly long substitute for the shorter terms amsa-a or amsa- 
phalaka. In addition to padding, however, the author had also 
to make good the shortage of six bones caused by the omission of 
the arms and wrist-bones. This he did, as shown in § 17 (p. 48), 
by augmenting the number of the breast-bones and facial bones 
by three bones each, or a total of six bones. We have here | 
a case of ill-instructed ‘editing’ of a medical text similar to P 


- 


| + Accordingly, the translation * Backen" by Professor Stenzler (p. 98) 
| and * cheek" by Professor J olly (Sacred Books of the East, vol. vii, p. 284) 


should be replaced by ‘ Elbogenknochen ’, and ‘ funny-bone’ or ‘crazy- 
bone’ respectively. 
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that from which the texts of Charaka and Suáruta suffered 
recently at the hands of Gangādhar ($$ 9, 35), and anciently 
at the hands of Vagbhata I (§ 40). 


§ 22. The Non-medical Version of the Institutes of 
Vishnu 


1. The essential identity of the Non-medical Version, as it 
is found in the Institutes of Vishnu, with the same Version as 
it occurs in the Law-book of Yājnavalkya, is shown by the fact 
that it also omits all mention of the arms and wrist-bones, and 
that it also corrects the resulting shortage of six bones by a 
corresponding increase in the number of bones of the breast 
and face, as explained in § 17 (p. 48). 

2. On the other hand, there are significant points of differ- 
ence. These will be enumerated with reference to the table 
given in § 20. 

(«) The list in the Institutes omits No. 4, bases (sthdna), 
altogether. 

(4) In No. 20 it counts two jatru or collar-bones. 

(c) In No. 23 a it counts two bones for each of the three 
items: brows, eyes, cheeks ; that is a total of six bones. 

Referring to column VI of that table, it will be seen that 
these three points of difference exactly reflect the interpretation 
which Vijnàne$vara, in his Mitaksharā Commentary, places on 
the statements of the Law-book of Yajnavalkya. According to 
him, the item ‘bases’ (sthdna) is practically superfluous; accord- 
ingly the Institutes of Vishnu omits that item altogether. 
Again, Vijnanesvara takes Jatru to mean collar-bone, and counts 
two of them, in spite of the plain statement of the text that 
there's only one «fru: the Institutes, as interpreted by Nanda 
Pandita, follows suit. Once more Vijnane$vara counts two 
brows, two eyes, and two cheeks: the Institutes does the same, 
and in fact actually introduces the number two (dve) into the text 
(p. 56, footnote). The conclusion from this remarkable agreement 
is unavoidable that whoever drew up the list as we find it in the 
Institutes, did so on the basis of Vijnane$vara's interpretation, 
and that accordingly the introduction of that list in the Institutes 
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cannot be placed earlier than the date of Vijnanegvara, that is 
after 1100 a.D. (Š 14). Seeing that the Institutes of Vishnu 
appears to be often quoted in the Mitakshara,! it does not seent 
impossible that the appearance of the list in the Institutes is 
due to Vijnane$vara himself. 

8. In connexion with the late date of the introduction of the 
Non-medical Version into the Institutes of Vishnu, it is instructive 
to note the attempts that have been made, in some manuscripts 
of that work, to amend the text so as to remedy the great defect 
of the omission of the arms. As to the omission of the wrist- 
bones it appears never to have been realized by any one, copyist 
or commentator, Among the seventeen MSS. enumerated in 
§ 14, there are four, Nos. 4, 12, 13, 17 (see § 84), which offer 
a curiously emended text. They omit the clause referring to the 
thighs and shoulder-blades (#ro-’shsayoh, No. 66 in Professor 
Jolly’s edition, and Nos. 12, 18 in the table in § 20), and instead 
of the clause referring to the long bones (pani-pada-Salakas-ca, 
No. 59 in the edition, and No. 3 in the table) they substitute 
the clause: ‘two arms, two forearms, two thighs’ (dve lah, dve 
prabākū, ūru-dvayam). But this emendation is no real improve- 
ment; for though it introduces the arms (Adz), and retains the 
thighs (ur), it eliminates the shoulder-blades (asa), and 
reduplieates the forearms (prabàLw) which had already been 
mentioned under the term aratni (No. 68 in the edition, and No. 8 
in the table)? But though the emendation is not a success, it 
at all events proves that the text of the Institutes, so far as the 
list of the bones is concerned, was not considered too sacred 
to be altered. In the case of the Law-book of Yajnavalkya, as 
shown in $ 21, though the commentators recognized the omission 

1 See Professor Jolly’s Introduction, p. xxxii, in Sacred Books of the 
Zast, vol. vii. It would be interesting to examine (what I have not 
been able to do) all early quotations of the list from the Institutes. 
If no quotation earlier than Nanda Pandita can be found, the intro- 


duction of the list into the Institutes may be due to that commentator 
who adopts all the views of Vijnane£vara. 

a With regard to the repetition of the forearms, it may be noted 
that it only occurs in two MSS., viz. Nos. 12 and 17. In the critical 
footnotes in the Bibliotheca Indica edition, p. 197, the reading in 


question, which occurs in No. 12 (Professor Jolly’s MS. V), is not 
recorded. 
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of the arms, they were unwiling to meddle with the time- 
honoured text, and accordingly had recourse to shifts of inter- 
pretation. The fact that there was no reluctance to meddle 
with the text of the Institutes of Vishnu, would seem to show 
that in that work the list enjoyed no right of inviolability, but 
was known to be of recent introduction. 

4. It only remains to note two lesser points of difference and 
of agreement between the Institutes of Vishnu and the Law-book 
of Yajnavalkya. The two points of difference are the following: 

(z) In No. 1 the Institutes substitutes the curious term 
sūksma, or minute (scl. bone), for sthala, to denote the sockets of 
the teeth. 

(2) It places No. 27, breast-bones (uras), not at the very end 
of the list, but between No. 24, ribs, and No. 25, temples— 
a location which is no less incongruous (see § 17). 

The two points of agreement are the following : 

(a) In No. 282 the Institutes of Vishnu also uses the curious 
term ghandsthika, or ghana-bone, to denote the nose. 

(0) It also places the phalanges (No. 5) after the long bones 
(No. 8), whereas in the Medical Version of Charaka and Bheda 
the phalanges occupy their natural and logical position in 
advance of the long bones (§§ 4, 12). 


$23. The Non-medical Version n the ‘ Anatomy’ 


1. It remains to notice a work which also contains a ver- 
sion of Atreya’s system of the skeleton. Into the preceding 
discussion it has not been introduced, because its author and 
age are at present unknown. Nevertheless its testimony* on 
some of the points which have been discussed is sufficiently 
striking to deserve to be taken into consideration. Its name 
is simply Šārīra, or ‘Anatomy’, and so far as I know, it is not 
otherwise known. It is contained in the same MS. volume 
No. M. a. L..483 (Cat. No. 167) of the Tübingen University 
Library which contains also the ‘Chapter on Anatomy’ of the 
Vishnu Dharmottara Purana, already mentioned in $ 142 Its 

1 This curiously corroborative testimony was discovered by me only 


after the preceding paragraphs had been written. 
? The MSS. of both works are written by the same ‘hand’ of 
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versified contents are compiled from many different Sources, 
some of which are quoted by name. Its statement on the Í 
skeleton, in partieular, is taken from the Law-book of Yājna- I 
valkya, and accordingly gives the Non-medical Version. Though 
in this ease the source is not named, there can be no hesitation as 
to its identity, seeing that in most of the verses there is a litera] 
agreement (see $ 87). But the interesting point is that the 
agreement fails mainly in verse 87, where, as shown in $ 21, the 
great defect of the Non-medical Version comes in. This verse p * 
is entirely rewritten in the ‘Anatomy’, so as to admit the | 
insertion of the two arms and four wrist-bones. 

2. The statement on the skeleton in the * Anatomy " runs as 
follows (Original Text and literal translation in $ 87): 


«The body has six parts (aga), and of bones it has three 
hundred and sixty; namely, 


[Verse 85] 1. 64 teeth (danta) with their sockets (ulūka). 

. 20 nails (naka). 

. 20 long bones (salākā). 

4 bases (sthdna) of the long bones. 

. 60 phalanges (agit). 

2 heels (pars). 

4 ankle-bones (gulpha). 

4 bones of the forearms (aratni). > 
- 4 bones of the legs (jangha). té 
[Verse 87] 10. 2 collar-bones (amsa). | 
11. 2 shoulder-blades (azhsa-phalaka). 


[Verse 86] 


£O COND Ox WV 


a Bengali writer, and their leaves are numbered consecutively on 
the left-hand reverse margin. It was probably for this reason that 
in the Catalogue they are described as being a single work called Visnu- 
dharmottara. But that they are really two separate works is proved 
by the following facts: (1) There is an alternative numbering of the 
folios on their right-hand reverse margins, which is separate for either of 
the two works; (2) The end of the first work is indicated on the obverse 
of the fifth folio (or the eighth of the total consecutive count) by the 
colophon it Visnudharmottar-oktamn Sariram samāptam, i.e. here i 
ends the ‘Anatomy’ declared in the Vishnudharmottara ; while the end I 
of the second work is on the obverse of the thirteenth folio (twentieth |: = 
of the total) as i Sriram samaptam, i.e. here ends the * Anatomy’; £ x * 
(3) The subject of the two works is identical, and to a large extent i 
they go over the same ground; witness, e.g. the occurrence of the list ^ 
of bones in both works. 
1 e.g. Charaka, Yoga-muktavalt, Kaulavali Nirnaya, Lauha-pradipa. 
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12. 4 wrist-bones (hosta-manika). 
18. 2 hollow bones (nalaka) of the arms (bāku). 
14. 2 hollow bones (na/a£«) of the thighs (zu). 
15. 2 palates (/a£u). 
16. 2 eyes (netra). 
17. 2 knee-caps (jdnu). 
18. 2 elbow-pans ( jānu-kapālikā). 
19. 2 hip-blades ($roņi-phalaka). 
20. 2 basal tie-bones of the (lower) jaw (danu-mitla 
bandhana). 
[Verse 88] 21. 1 pubic bone (haga). 
22. 45 back-bones ( prstha). 
28. 10 neck-bones (grīvā). 
24. 1 windpipe (jatrw). 
25. 1 (lower) jaw (4xxx), or chin. 
[Verse 89] 26. 1 facial bone constituting nose, cheeks, and 
f brows (zàsa-gandakuta-lalataka mukhe). 
27. 72 ribs (pār$vaka) with their sockets (kaulaka) 
and tubercles (arbuda). 
[Verse 90] 28. 2 temporal bones (sankhaka). 
29. 4 cranial pan-shaped bones (sirah-hapdla). 
30. 17 breast-bones (uras). 
These make up the skeleton of man. 


8. Comparing the foregoing statement with what has been 
explained in $$ 17 and 21 regarding the construction of the 
Non-medical Version in the Law-book of Yajnavalkya, the 
following points may be observed: 

(a) The author of the ‘Anatomy’ noticed the omission of the 
arms and wrist-bones, and the consequent padding of verse 87 
with otiose elements. Hence he entirely rewrote that verse, 
eliminating all padding, and thus making room for the inclusion 
of the four wrist-bones (No. 12) and two arms (No. 18). 

(6) He further noticed the difference in the way of counting 
the facial bones; viz. that Charaka counted a single bone for 
the complex of nose, cheeks, and brows, while the Non-medical 
Version counted four bones, one for each of the four items: nose, 
cheeks, brows, and eyes. Accordingly! he restored Charaka’s 
count (No, .26), which process involved the exclusion of the eyes. 

(c) On the other hand, probably accepting the authority of 
the system of Su$ruta as against that of Charaka, he retained 


* Probably on the authority of Chakrapanidatta’s Commentary ($ 11). 
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the eyes, but assigned to them a special place in No. 16, in the 
reconstrueted verse 87. 

(d) For the same reason, he appears also to have retained the 
count of seventeen breast-bones (No. 30). 

The result of all this manipulation of the statements of the 
Non-medical Version was that there were now five bones in 
excess of the required total 360. Hence 

(e) He reduced the number of neck-bones by five, counting 
ten (No. 23) against Charaka's fifteen (No. 23 in $ 4). 

4. The whole operation, as above explained, may be exhibited 
thus: 


Grand total of the Non-medical Version . 360 
Add, Two arms (No. 13) . 5 : a m2 
Four wrist-bones (No, 12). ° : 4 
Two eyes (No. 16) a c 2 

= 6 

Total . . : o : . 368 
Deduct, Three facial bones (No. 26) . a 3 
Five neck-bones (No. 23) . : 5 

= 

Balance . : : : c ° 360 


The objection to this operation is twofold. First, the inclusion 
of the two eyes is not warranted by the Medical Version of 
either Charaka or Bheda. The eyes, in fact, form no item of 
the skeletal structure in the system of Atreya, but belong to 
the system of Su$ruta ($ 30). Secondly, the reduction in the 
number of neck-bones is not warranted by any true view of 
the skeletal system. The correct procedure for the author 
of the ‘Anatomy’ would have been to restore Charaka’s count 
of the breast-bones, that is, to count fourteen breast-bones (No. 24. 
in $ 4) instead of seventeen. This reduction of three bones in 
the breast, together with the exclusion of the two eyes, would 


have given him the five bones which he required to redress the 


excess resulting from his operation. : 

5. On the other hand a distinct improvement made by the 
author of the ‘Anatomy’ is his correction of the two ancient 
false readings Zapola and ūru-phalaka (Nos, 11 and 12 in § 16, 
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and see § 21, cl. 3), for which he substitutes the true readings 
ūru-nalaka and kapālikā. 


$24. Relation of the Medical Version to the N. on-medical 


1. We are now in possession of all the evidence to enable 
us to sum up the case concerning the relation of the two Medical 
Versions ($$ 4, 12) to the Non-medical. 

2. When the needful corrections are made in the Non-medical 
Version, whieh have been indicated in $$ 17-23, that is, when 
the omitted six bones of the arms and wrists are inserted, and 
on the other hand, the alterations, made for the purpose of 
correcting those omissions, are cancelled, the Non-medical Version 
reveals itself in all essentials to be exactly the same as the 
Medical Version of Charaka in the restored form given in § 7. 

3. But in two striking points of terminology, the Non-medical 
Version differs from the Medical V ersion, whether of Charaka or of 
Bheda. These are: first, the use of the term sthdla (No. lin $16) 
or sūksma (Š 22, cl. 4a) to signify the sockets of the teeth, where 
the two Medical Versions have the term w/z4Aala. Secondly, 
its use of the term ghandsthika to denote the nose, which is not 
found in the two Medical Versions. The latter term has been 
a puzzle to all commentators. They simply refer to it as ‘the 
so-called ghana bone’ (ghana-sarijhamzasthi), but do not attempt 
to explain it. But seeing that there exists a Sanskrit word 
ghrāņa, or Prākrit gana, meaning ‘smelling’ or * nose ^, it may 
be suggested that ghandsthiké represents the Sanskrit word 
ghrāņ-āsthikā, lit. smelling bone, which in the ordinary Prākrit 
would take the form ghdnatthiké, but in the North-Western 
Prakrit, or the well-known Vernacular Sanskrit of those parts, 
which were the home of the school of Atreya, might very well 
have been ghanāsthikā. 

4. Also, in a formal point of arrangement, the Non-medical 
Version differs from the two Medical Versions. In the former 
the phalanges are placed after the long bones ($ 22, cl. 40). In 
the Medical Versions of Charaka (§ 4) and Bheda ($ 12), on the 
other hand, they precede the long bones. The latter arrange- 
ment, it is hardly necessary to say, observes the natural and 
logical order of the bones. 
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5. These differences, comparatively trifling as they are, seem 
to warrant the inference that the Non-medical Version is based 
neither on the Compendium of Charaka (i.e: ultimately of 
Agniveša) nor on that of Bheda, but that, as suggested in Š 1 (p. 4), 
it represents a third Medical Version which may have stood in | 
the Compendium of another of the six pupils of Atreya, whose | 
identity at present is unknown. | 

6, A coincidence may be worth noting. In the existing MS. 
of the Bheda Samhita the clause referring to the arms is missing \ | E 
(818, cl. 1). Exactly the same omission is found in the Non- i 
medical Version ($.17, cl. 2c). The author of that version, as 
has been suggested in $ 21 (p. 58), must have had a defective | 
MS. of the Medical Version to work with. The actual existence 
of such defective manuscripts is curiously corroborated by the 
MS. of the Bheda Samhita. 


§ 25. General Conclusions 


The principal results of the investigation in the preceding 
paragraphs may now be summarized as follows : 

1. In the Medical and Non-medical Versions we possess three 
independent presentments of the doctrine of Atreya concerning 
the skeleton, transmitted, probably, by three members of his IN 
school. To two of these members, Agnive$a and Bheda, the , 
two Medical Versions professedly are due. Agniveša”s Version 
we possess only as contained in the Compendium of Charaka, 
but that Charaka introduced no material change into it, is | 
proved by its close agreement with the Version of Bheda. The 
name of the third member, on whose presentment of Atreya’s | 
system the Non-medical Version probably is based, is not known, | 
neither its reputed author Yājnavalkya, nor any of the old 
commentators recording any tradition on the subject. 

2. The text of the statement on the skeleton has not been 
preserved in a quite perfect condition in any of the three 
Versions. Several of the corruptions now found in them, e. g. 
the misplacement of No. 19, palatal cavities (tūlūsaka in $$ 4, 
12, or No. 15 in $ 16), are of a very ancient date, going back 
at least to the fourth century A.D., seeing that they appear in 
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the Law-book of Yajnavalkya which belongs to that century 
(814). Fortunately (as may be seen by comparing $ 4 with 
§ 7), with the exception of one, none of these corruptions is of 
any great importance. Being clerical errors of misplacement or 
duplication they merely affect the external form of the statement. 
The single exception which affects the substance of the state- 
ment is the error concerning the number of the wrist-bones 
(manika), which is said to be two instead of four (No. 9 in $$ 4, 
12). That there existed in the medical manuscripts, in this 
particular place, a more or less serious corruption of the text 
from a very early date, is shown by the fact that in the fourth 
century A. D. Yajnavalkya, in preparing his Law-book, apparently 
was unable to make anything of the medical text which was 
available to him, and thus came to omit from his Non-medical 
Version all mention of the wrist-bones. Nevertheless, as will be 
shown in $ 52, with a little attention to the actual strueture of 
the skeleton, it is easy enough to detect and remedy the error. 
As has been shown in $ 23 (p. 63), the error was detected and 
corrected by the unknown author of the ‘Anatomy’; and it is 
one of the merits of Gangadhar’s edition of the Compendium of 
Charaka, that in his otherwise much misconceived reconstruction 
of Charaka’s Medical Version (§ 8), he made the number of the 
wrist-bones to be four. 


Norr.—It may be useful briefly to put together the various in- 
dications which go to prove that, in the osteological summary of 
Charaka, the true number of the wrist-bones was not two but four: 

(1) As shown in paragraph 6, the exclusion of the two amsa 
as an otiose repetition necessitates a corresponding increase in 
the number of wrist-bones. 

(2) As shown in § 52, the system of Charaka, consistently 
construed, requires the count of four wrist-bones. 

(8) As shown in $ 17, that count is a necessary factor of a 
correct appreciation of the confusion in the Non-medical Version. 

(4) As shown in §§ 19 and 23, both Gangadhar and the anony- 
mous author of the ‘ Anatomy `, in their attempted reconstructions, 


1 Possibly Gangadhar may have been acquainted with the anonymous 
‘Anatomy’. See also the remarks in $ 78 on Gangadhar's doctrine 
of four wrist-bones, in his reconstruction of the Non-medical Version. 
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find it necessary to admit that count; and in fact, without it no 
intelligent and consistent reconstruction appears to be possible. 

Regarding the exclusion of the item arsa, as an otiose duplica- 
tion, it is supported by the following circumstances : 

(1) The actual occurrence of the similar duplication of jānu($ 6). 

(2) The actual omission, in the Non-medical Version, of both 
reduplicated words anisa and jānu ($$ 16, 17). 

(8) The exclusion of arsa in the attempted reconstruction of 
Gangadhar (§ 9, p. 30). 

(4) The mention of only two bones in the shoulder, in the 
osteological system of the Atharva Veda (§ 48, cl. 6). 


B. Tue System or Susruta 
$26. Susruta’s Statement and its Recensions 


1. Su$ruta's system of the bones of the human body is 
stated in the beginning of the fifth chapter of the third or 
Anatomical Section (Sūrīra Sthdna) of his Compendium. 

2. There exist two recensions of this statement. One is 
printed in Jivananda’s edition of the Compendium, p. 331, 
paragraphs 15 and 16 (Calcutta, 1889), as well as in all other 
editions with which I am acquainted; e.g. in the editions of 
Madhusudana Gupta, p. 339 (Caleutta, 1884), of Prabhuram 
Jivanaram, p. 481, paragraphs 18-21 (Bombay, 1901), Vīrasvāmi 
(Madras). The other occurs in Gangādbars Commentary (called 
Jalpa-kalņataru) on the Compendium of Charaka, p. 188, lines 
5-14 (Berhampore, 1879, see § 8). These two recensions differ 
so widely from each other that it becomes necessary once again 
to inquire into their respective authorization. 

3. The recension which is found in Jīvānanda's and all other 
prints, and which, in the sequel, will be referred to as the 
"Traditional Recension, has in its favour not only all available 
manuscripts, but also all ancient commentaries on the Compen- 
dium of Susruta, as well as all such older medical works as adopt 
Susruta’s system of the skeleton. Or shortly, the Traditional 
Recension is supported by the whole body of existing witnesses. 

4. As regards manuscripts, I have been able to examine the 
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following eleven copies, in all of which the existence of the 
Traditional Recension has been verified : 


1. The Alwar Palace Library MS., No. 1708.! 

2. The Benares College MS., No. 23 (old No.64), fols. 18, 19.1 

3. The Deccan College MS., No. 406, of 1895-8, fols. 37 4, 
38; dated Samvat 1704 = 4. D. 1647. 

4. The Deccan College MS., No. 948, of 1884-7, fol. 14; 
undated. 

5. The Deccan College MS., No. 949, of 1884-7, fols. 53 6, 
54, 55 a, with Dallana's Commentary; undated. 

6. The Deccan College MS., No. 956, of 1891-5, fol. 15; 
undated. 

7. The Deccan College MS., No. 224, of 1882-3, fols. 23, 
24 a; dated Samvat 1640 — 4. D. 1583.! 

8. The Bodleian MS. (Hultzsch), No. 349, fol. 31, in Sarada 
characters, on paper, undated ; a Kashmir MS. 

9. The Bodleian MS., No. 739 (Wilson 290), fol. 19. 

0. The India Office MS., No. 72 4 (Cat. No. 2645), fol. 17; 
dated Samvat 1696 = a.D. 1639; contains only the 
Šārīra Sthāna. 

11. The India Office MS., No.1842 (Cat. No. 2646), fols. 21 4, 

22 a; undated, contains Chandrata's revision of the 
text, based on the Commentary of Jaijjata. 


It should be observed that these MSS. come from widely 
separated Indian localities, and that three of them, Nos. 3, 7, 10, 
are of a considerable age—facts which enhance the value of their 
testimony as that of independent witnesses. 

5. As to old commentaries, we have the two works, compiled 
by Gayadāsa and Dallana (8 2). Of the former, I have been 
able to consult the unique MS. preserved in the Cambridge 
University Library, Add. 2491, fols. 48 4,49; of the latter, the 
Deccan College MS., No. 949, of 1884-7, fols. 53 b, 54,55 a (see 
above, No. 4). Of the latter, there is also the edition published 
by Jīvānanda, Calcutta, 1891. Both commentaries are based on 
the Traditional Recension, and contain not the remotest indica- 
tion of being acquainted with the recension printed by Gangadhar. 
A. number of other old commentaries are known by name, for 


1 A copy of the statement on the skeleton from MS. No. 1 was most 
kindly supplied to me by Major P. T. A. Spence, British Political 
Agent; from No. 2, by the Principal of the Benares College; and 
from Nos. 3-7, by Professor K. B. Pathak, of the Deccan College. 
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which Dr. Cordier's Recentes Découvertes, pp. 18, 14, may be 
consulted. But no copies of any of them—so far, at least, as 
the Anatomieal Section (Sarira Sthāna) is concerned—have as 
yet come to light. 

6. As to older medical works which explicitly adopt Susruta’s 
system of the skeleton, we have the following two (§ 2) : | 

(1) The Sarra Padminī, by Bhaskara Bhatta (c. A. p. 1000), | 
a manuscript of which is in the possession of Dr. P. Cordier i 
(Récentes Découvertes, p. 80), dated Samvat 1785 = a. D. 1678; » "at 
and from which a copy of the statement on the skeleton was very 
kindly supplied to me by the owner. 

(2) The Bhava Prakāša, by Bhūva Misra, in the sixteenth 
century, edited by Jivananda, and others. 

Both works contain independently versified versions of the 
prose statement of Susruta, made by the authors themselves, but 
based on the Traditional Recension of that statement. 

7. As regards Gangādhar's recension, I have not been able to 
discover for it any authority whatsoever. It will be shown in the 
sequel ($$ 29-33) that the Traditional Recension is obnoxious to 
several very serious difficulties; and it is probable that the 
recension of Gangadhar (§ 35) is a reconstruction of his own to 
meet those of the difficulties which he had noticed. Though IN. 
in some respects, his reconstruction is an improvement on the D 
Traditional Recension, it cannot be accepted as satisfactory, 
because it fails to meet the most serious of the difficulties of that 
recension. 


- 


§ 27. The Traditional Recension of Sušruta 


1. The Traditional Recension of Sušruta's statement (Original 
Text in $ 88) on the human skeleton runs as follows: 

‘The professors of General Medicine (dyurveda) speak of three 
hundred and sixty bones. But books on surgical science 
(salya-tantra) know only of three hundred. Of these there axe one 
hundred and twenty in the extremities; one hundred and seven- 
teen in the pelvic cavity, sides, back, abdomen (udara), and l 
breast; and from the neck upwards there are sixty-three. In £ : 
this wise the total of three hundred bones is made up. Now in 
each toe of the foot, there are three bones; this makes altogether 


! The reference here is to the doctrine of Atreya and his school, 
preserved for us in the Compendia of Charaka and Bheda (8$ 4, 12). 
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fifteen. ` Those bones which constitute the sole, cluster, and 
ankle are ten. In the heel there is one; in the leg there are 
two ; in the knee there is one; so also in the thigh. Thus there 
are thirty bones in one lower limb. The same count applies to 
the other lower limb, as well as to the two upper limbs. In the 
pelvic cavity there are five bones. Of these there are four in the 
anus, pubes, and hips; and the fifth constitutes the triangular 
(trika) sacrum. There are thirty-six bones in one side, and as 
many in the other. In the back there are thirty ; eight in the 
breast; two in what are called the collar-bones (aksaka-samy ña) ; 
nine in the neck; four in the windpipe; and two in the jaws. 
The teeth number thirty-two. In the nose there are three 
bones. There is one in the palate; also one each in either cheek, 
ear, and temple; and there are six in the cranium.’ 


9. This detailed enumeration works out a total of 300 bones, 
as shown in the subjoined table: 


J. Four EXTREMITIES. 
. Phalanges (arigult) > . 15x4 
. Soles (tala) ' 
. Clusters (Aūrca) ' é . 10x4 
Ankle-bones (gulpha) 
. Heels (pars) . š DEL JU) 
. Legs (jaugha) . : - Paps 
. Knees (jamu) - ? ue dx 
. Thighs (črv) à : . 1x4 
: IL TRUNK. 
9. Pelvic cavity (from) . : 5 
10. Sides (paríva) . : . 36x2 = 
11. Back ( prstha) š : 2 30 
12. Breast (uras) ° - . 8 
13. Collar-bones (aksaka) . é 2—117 
III. Neck AND HEAD. 
14. Neck (grīvā) c o 
15. Windpipe (kantha-nādī) ' 
16. Jaws (hanu) s 2 
17. Teeth (danta) 
18. Nose (nasa) 
19. Palate (tālu) 
20. Cheeks (ganda) 
21. Ears (karna) 3 
22. Temples (Sankha) 
28. Cranium (iras) ° 
Grand total . : Š . 300 
1 Tala, kūrca, and kantha-nadi are identical with Charaka's Salaka, 
sthāna, and jatru ($ 4) respectively. 
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$ 28. Susrute’s List compared with Charako's 


Comparing Sugruta’s list of bones with that of Charaka the 
following: five points present themselves: 

1, The Principle of Position. Suéruta divides the body into 
three parts, and explicitly enumerates the bones in accordance 
with their position in those divisions. Charaka (as representing 
Atreya) also refers to this principle, but does not explicitly apply 
it to his enumeration. In fact, if the Traditional Recension 
(§ 4) is correct, he does not strictly adhere to it (§ 5). 

2. The Principle of Homology. The osteological system of 
Sušruta is strictly based on the principle of homology, according 
to which the several organs of the right and left, and of the 
upper and lower halves of the body, correspond to each other. 
This comes out clearly in the Table in § 27, where the bones 
of the four extremities are succinctly enumerated on that prin- 
ciple. On the other hand, Ātreya-Charaka does not appear to 
have fully realized the homologies of the skeleton. The order in 
which he enumerates the bones of the four extremities (Nos. 8- 
15 in § 14), no doubt, indicates some degree of recognition of the 
principle of homology ; and the manner in which he arrives at 
his total number of the vertebral column is intelligible only 
on the implication of the same principle (§§ 59, 61). But in 
the latter case, it is not applied by him with the.thoroughness 
of Susruta, and it fails him entirely with respect to the cranial 
and facial bones, which are treated by Sušruta alone on the 
homological principle (§§ 63, 66). The clearness with which 
that principle was recognized by Suéruta is shown by the 
subjoined statement (Original Text in § 96, cl. 1) in the sixth 
chapter of his Anatomical Section, which is devoted to an 
enumeration of the so-called * vital spots’ (morman) in the body. 


* In particular, just as there are in the leg (or lower limb) the 
three mortal spots: ankle, knee, and īschio-pubic arch,! so there 
are in the arm (or upper limb) the three mortal spots: wrist, 
elbow (£rpara), and collar-bone. Just as between the hip- 
bone and the scrotum there is the ischio-pubic arch, so between 
the breast-bone and the armpit there is the clavicular arch.’ 


! The vitapa, or ischio-pubie arch, is formed by the combined rami 
of the os pubis and the ischium. See Figs, 4 and 20. 
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On the other hand (see $$ 41, 47) Sušruta carries his principle 
of homology to undue lengths in postulating three joints in each 
of the phalanges, and (at least, according to the "Traditional 
Recension!) the existence of heels in the hand. 

3. Alteration of Terms. The list of Susruta introduces three 
new terms. These are No. 2, fala, No. 3, kūrca, and No. 15, 
kaņtha-nādī, which take the place, respectively, of Charaka's 
terms šalākā, sthāna, and jatru. The identity of the organs 
indicated by these alternative terms will be discussed in the 
Third Section (§§ 48, 49, 62). A fourth new term, which does 
not occur in the list, but is mentioned in the passage just 
quoted, is arpara, which is an alternative for Charaka’s kapā- 
likā, elbow-pan (No. 13 in § 4), and for the false term Aapola of 
the Non-medical Version (No. 11 in § 16; see § 19, p. 52). 

4. Alteration of Items. Susruta omits from his list the 
thirty-two sockets of the teeth which occur in the list of 
Charaka (No. 2 in § 4). On the other hand, he introduces the 
two ears (karna), and (as may be mentioned here in anticipation 
of Š 30) also the two eyes (aksi). The omission of the sockets 
is due to Sušruta's counting two jaws in the place of Charaka's 
one (lower) jaw (No. 26 in § 4). The insertion of the ears and 
eyes is due to Sugruta’s counting cartilaginous structures among 
the bones of the body (§ 30). The whole subject, however, of 
these alterations, as well as of others affecting the numbers of 
the bones in each item, will be discussed in full detail in the 
Third Section. 

5. Alteration respecting Structure. With regard to two 
points Sugruta’s views of the skeleton differ very considerably 
from those of Atreya-Charaka. These are the structure of the 
vertebral column and of the skeletal face. On both points, as 


1 On this point, however, the Traditional Recension is wrong; see 
$ 32.—A neat statement of the homologies of the four extremities 
occurs in Arunadatta’s Commentary to the Astanga Hrdaya, Sarira 
Sthāna, ch. 3, verses 14, 15b (vol. ii, p. 549 in the first edition): 
‘the bones of the two upper limbs are homologous to those of the two 
lower limbs. They may be detailed as follows: The hand corresponds 
to the foot, the base of the hand to the heel, and the wrist to the 
ankle. The cluster exists alike in both. The forearm corresponds 
to the leg, the elbow to the knee, and the arm to the thigh.’ 
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wil be fully explained in $$ 59, and 65, 66, the system of 
Sušruta marks a distinct advance in anatomical knowledge. 


§ 29. Difficulties and Inconsistencies of the 
Traditional Recension 

1. The Traditional Recension of the statement of Sušruta is 
beset with many difficulties and inconsistencies, both in respect 
of form and matter, which render it impossible to accept it as 
the genuine production of Sušruta. 

9. As regards the form, there are two points which deserve 
consideration. In the first place, with reference to the bones of 
the trunk, the Traditional Recension states that they are distri- 
buted over ‘the pelvic cavity, sides, back, abdomen, and breast" 
(§ 27). That this is the true reading of the Traditional Recen- 
sion is proved by the fact that the two medical works, Šārīra 
Padminī and Bhava Prakāša, which adopt the statement of 
Sušruta, giving it, however, in a versified form of their own 
($$ 26, 36), also name the abdomen (udara) in this connexion. 
The mention of the abdomen as a seat of bones may well cause 
surprise, and a suspicion that there must be some error in the 
text. The suspicion is confirmed when we find that in the 
subsequent enumeration of the bones in their several seats, the 
collar-bones (aksaka) take the place of the abdomen (wdaza). 
As the collar-bones form a part of the shoulder-girdle, it suggests 
itself that the Sanskrit text of the statement of Sušruta, in its 
original and genuine form, must have read arsa, shoulder, 
instead of udara, abdomen. A very probable explanation of the 
origin of the error in the Traditional Recension may be given. 
In the classification of the bones according to their shape ($ 30), 
the text of the Traditional Recension has the compound word 
prsth-odara (i. e. prstha, back, and udara, abdomen). In this con- 
nexion the introduction of the term «dara, abdomen, has a good 
reason. It is to indicate the position of the pubic arch (§ 60, 
cl. 2) as located in the anterior (or ventral) part of the pelvis. 
The latter organ comprises five bones (§ 27), viz. the two hip- 
blades (miamba), the sacrum (trika), the coccyx (guda), and the 
pubic arch (bhaga). These five bones belong to two different 
classes: the hip-blades and the sacrum (incl. coccyx) belong to 


CC-0. Gurukul Kangri Collection, Haridwar 


— 


n 


m. 


iy 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


$239] DIFFICULTIES AND INCONSISTENCIES 75 


the pan-shaped (4apdla), while the pubic arch belongs to the 
ornament-like (valaya). Hence, in classifying them according 
to their shape, the term éroni, pelvis, indicative of their common 
locality, could not be used; but each bone had to be indicated 
by its peculiar locality. Hence the sacrum and coccyx are 
indicated by the back (prstha), and the pubic arch by the ventral 
part (udara) of the pelvis. The compiler of the Traditional 
Recension, failing to understand this, introduced the term 
prsth-odara also into the enumeration of the bones according 
to their position in the body. But here the term is quite out 
of place. For the common locality of the five bones is already 
defined by the term rogi, pelvic cavity, while the locality of the 
bones of the shoulder-girdle (asa) is entirely ignored. It can, 
therefore, hardly be doubted that the reading 77$(%-odara, back 
and abdomen, of the Traditional Recension is an erroneous 
substitute for the true reading prsth-diisa, back and shoulder. 

8. In the second place, it will be shown in the next paragraph 
that the Traditional Recension omits all mention of the two 
shoulder-blades. These have their seat in the shoulder-girdle 
along with the collar-bones. One expects, therefore, in the 
enumeration of the 117 bones of the trunk, to find them men- 
tioned in the clause respecting the collar-bones. As a fact, 
however, the Traditional Recension, while mentioning the two 
collar-bones, omits the shoulder-blades altogether. But it is 
noteworthy that the clause in question is worded in a very 
peculiar way. The Recension says: ‘two in what is called the 
collar-bone’ (dve aksaka-samjie)’ The expression ‘ what is 
called’ (sas ña) is not employed in connexion with any other 
part, or bone, of the body. Yet there is nothing in the name 
aksaka, for collar-bone, that calls for the use of the phrase 
samjfüa, ‘what is called.’ It suggests itself that that word 
sumjfüa is a false reading, and that in all probability a word 
expressive of the missing shoulder-blades originally stood in 
its place. The ordinary term for shoulder-blade is aisa-phalaka ; 
but the shorter word «saa, literally ‘shoulder-born’, or 


1 Sarnjīte is here taken as the locative singular. It might also be 


taken as the nominative dual, ‘two so-called collar-bones.’ The 
argument is not affected thereby. 
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‘issuing from the shoulder’, would not be inappropriate, and 
might also be used. It is significant that the Non-medical 
Version of the system of Atreya employs a synonym of the 

latter word, arhsa-samudbhava, ‘issuing from the shoulder,’ to 
denote the shoulder-blade (see No. 13 in § 16). It will be 
shown in § 38, with respect to another point, that the 
Non-medical Version betrays marks of having been influenced 

by the system of Suíruta; and it suggests itself that the N 
author of that Version was led to the choice of the term arsa- x — 
samudbhava by the occurrence of the synonymous term amsa-ja 

in the statement of Su$ruta. It may be suggested, therefore, 

that, in the latter statement, in its original form in which 

we may suppose it to have left the hand of Sušruta, the clause 
respecting the collar-bones probably ran (not dve a£sa£a-sadjfie, 

but) dve aksak-amsaje, ‘two in the collar-bones and shoulder- 
blades?! ; and that the word «»saje became corrupted into 

sary fe. 


$ 30. Continuation 


l. In respect of the matter of the statement, the Traditional 
Recension labours under three great difficulties. 

In the first place, the list is incomplete. It omits two of the d 
most conspicuous bones of the skeleton, namely, the shoulder- 3 
blades (arhsa-phalaka, No. 16 of Charaka's list in § 4). It also 
omits the two eyeballs (akgi-koga). In omitting these two items 
Susruta’s list, as it stands in the Traditional Recension, is 
inconsistent with another statement of his. Immediately 
following the list of bones in which Sušruta enumerates them 
according to their position in the body, he continues with 
another list dividing the bones into five classes according to 
their shape. This class-list (Original Text in $$ 88, 89) runs 
as follows: 


«These bones are of five kinds, namely, pans (Aapdla), sharp- 
ones (rucaka), tender-ones (taruna), ornaments (valaya), and 
reeds (alaka). From among them the pan-shaped bones occur 
in the knees, elbows, hips, shoulders (asa), cheeks, palate, 
temples, interiliac space (i.e. sacrum), and cranium. ‘The sharp 


re 9 « 


* Or alternatively, ‘two collar-bones and two shoulder-blades.’ 
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bones are the teeth. "The tender bones occur in the nose, ears, 
neck!, and eyeballs (aZsi-kosa). The ornament-shaped bones 
occur in the hands, feet, sides, back, abdomen, and breast. The 
remainder of the bones are termed reed-shaped.’ 


2, A comparison of the two lists, as given in the subjoined 
table, shows that all the items of the number-list reappear in 


the class-list with the exception of two which the latter contains 
in excess. 


Number-list (as in $ 27). Class-list. Class-name. 
1. Phalanges ditto reed 
2. Soles ditto reed 
3. Clusters ditto ornament 
4. Ankle-bones, wrist-bones ditto ornament 
5. Heels ditto ornament 
6. Legs, forearms ditto reed 
7. Knees, elbows ditto pan 
8. Thighs, arms ditto reed 
9 a. Hip-blades, anal, sacral ditto pan 
9b. Pubic arch ditto ornament 
10. Sides (i. e. ribs) ditto ornament 
11. Back-bones ditto ornament 
12. Breast-bones ditto ornament 
13. Collar-bones ditto reed 
14,15. Neck, windpipe ° ditto tender 
16. Jaws ditto reed 
17. Teeth ditto sharp 
18. Nose ditto tender 
19. Palate ditto pan 
20. Cheeks ditto pan 
21. Ears ditto tender 
22. Temples ditto pan 
23. Skull-bones ditto pan 
24. = Shoulder-blades ^ pan 
25. = Eyeballs tender 


8. Seeing that the class-list is intended to distribute all the 
items of the number-list into five kinds, it is evident that 


1 The reference, of course, is to the jatru or kanthanādī, the 
windpipe im the neck; see § 62, cl. 3. 

? See the preceding note. The neck contains two organs, the 
neck-bones or cervical column, and the windpipe. In the class-list, 
of course, the latter is intended. The former, being a portion of the 
vertebral column, counts with No. 11, and belongs to the ornament- 
shaped class. The use of the term grīvā here is rather inaccurate, 
as it is usually employed to denote the cervical column. 
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the number-list, in the form in which it is found in the 
Traditional Recension, cannot be correct, but that, in its original 
and genuine form, it must have contained those two additional 
items: No. 24, shoulder-blades, and No. 25, eyeballs. It is true 
that, with reference to No. 24 in the class-list, the Traditional 
Recension employs the term asa, which, in the Compendium 
of Sušruta, ordinarily denotes the collar-bone ; but from the con- 
text it is quite obvious that, in the present case, it can refer 
only to the shoulder-blades. For the bones, here called arsa, axe 
classed as pan-shaped (4apa/a)—a description which is applicable 
only to the shoulder-blades. The collar-bones could only be 
described as reed-shaped (za/a£a): and these bones, therefore, 
must be taken as referred to in the last class or the ‘remainder’ 
of the list. In literary Sanskrit the word arisa denotes, in 
a general way, the shoulder; in medical Sanskrit, at least of the 
Compendium of Sušruta, the several parts of the shoulder have 
specialized names: asa is the collar-bone, amsa-phalaka (or 
amsa-ja), the shoulder-blade ; arsa-kūta, the acromion process, 
and amsa-pitha, the glenoid cavity. The author of the Traditional 
Recension would seem to have been a person, who was imperfectly 
familiar with the anatomical terminology of Sugruta, and used 
the term arsa in the undefined literary sense ; or more probably 
it is a scribal error for athsa-ja or amsa-phalaka. For a fuller 
discussion, see §§ 55, 56. 

4, As regards the eyeballs, the class-list explicitly enumerates 
them among the ‘tender’ bones, In agreement herewith, 
speaking of the structure of the eye in the Supplementary 
Section (Uttara Tantra) of his Compendium, Sušruta describes 
the sclerotic coat of the eyeball as made of bone (asthi). The 
statement in question, describing the eye as seen in the sagittal 
section (Fig. 1), runs as follows: 


‘ The outer one of the protecting covers! of the pupil consists 
of a luminous fluid, and the next one of flesh. "The third is 


T Patala denotes the protecting covers of the drefi, or pupil, the 
supposed seat of vision. The composite nature (the ‘tunics’, incl. 
retina, choroid) of the 4th cover does not seem to have been known 
to the early Indian anatomists; nor the lens, which they thought to 
be a morbid accumulation of phlegm. 
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made of fat, and beyond it there is one consisting of bone,’ 
(Original Text in $ 96, cl. 2.) 


It may be noticed also as a significant fact that the Non- 
medical Version of the system of Atreya (§ 16) includes the eye- 
balls in the list of bones of the human body. The genuine list 
of Atreya, as handed down by Charaka (§ 4) and Bheda (§ 12), 
does not count the eyes among the bones. The author of the 
Non-medical Version of that list, therefore, must have obtained 
the eyes from some other source; and this source cannot well 
have been any other than Suéruta's statement on the skeleton. 
If so, it follows that the latter statement, at the time of the 


Fic. 1, Dracram or THE Eve, in Sagittal Section. 
a-b. Optic Axis. 

1. Outer cover, Bahya patala, of luminous fluid, Tejo-jala 
(Aqueous humour). 

. Cover of muscle, Pišitu patala (Ciliary body). 

. Cover of fat, Medas patala (Vitreous humour). 

. Cover of bone, Asthi patala (Sclerotica). 

. Covers of eyelids and eyelashes, Pakgma-vartma patala. 


Oo = S tS 


5, 


composition of the existing Law-book of Yajnavalkya, must have 
differed from the now existing Traditional Recension, and must 
have included the eyes in its list of bones. 

5. It is clear, then, that Suéruta’s list of bones of the human 
body, in its genuine form, must have contained four additional 
bones; viz. two shoulder-blades and two eyeballs. As regards 
the shoulder-blades, it has been shown in the preceding para- 
graph that their omission, in all probability, is due to a mis- 
reading of the term sazjía for amsaja. As to the eyes, they 
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would appear simply to have dropped out of the penultimate 
clause ($ 27) which should run : ‘one each in either cheek, oye, 
ear, and temple.’ 

Norr.— With regard to the terms which occur in the class-list, 
nalaka means a reed, but not necessarily a hollow reed; it may 
be solid like the male bamboo. As used by the Indian 
anatomists it denotes any long bone, whether tubular or solid. 
Susruta does not specify the bones which he likens to a xalaka 
or reed, but only says that they are ‘the remainder’, that is, that 
they are all those bones which do not fall into any of the other 
four classes. The process of exhaustion thus indicated shows 
that he classed as ‘reed-like’ bones the following— the phalanges, 
the metacarpals and metatarsals, the bones of the forearms, legs, 
arms, and thighs, the collar-bones and the jaw-bones. The com- 
mentators Dallana (ed. Jīv., p. 576) and Gayadasa (Cambridge 
MS., Add. 2491, fol. 49 a, line 3), following a doctrine of Bhoja 
(Original Text in $ 96, cl. 3), include the clusters, ankle-bones 
and wrist-bones among the ‘reed-like’ bones. But seeing that 
these particular bones have not the smallest resemblance to reeds, 
their inclusion only proves the total want of experimental know- 
ledge of them on the part of Bhoja and the commentators. 

Valaya is the name of a certain kind of personal ornament, 
such as bracelets, anklets, necklets, waist-bands, &c. They are 
well seen on the figures of the Bharhut Stüpa (of about the 
2nd century A.D.) called Chulakokā and Suchiloma, shown in 
Figs. 2and 8.  Suéruta states that these va/aya bones are found 
in the hands and feet, and in the sides, back, abdomen, and breast. 
Those in the hands and feet are the clusters (carpus and tarsus), 
wrist-bones (styloid processes), ankle-bones (malleoli) and heels : 
they resemble bracelets and anklets. "The latter are shown in 


Fig. 2. The other bones indicated by him are the ribs, the | 


bones of the vertebral column, also the costal cartilages and 
sternum, all of which resemble a necklace (Fig. 2), and the pubic 
arch which resembles the bow of a waist-band (Fig. 3). 

By the term daruņa, tender bones, cartilages are denoted. 


* Reproduced from Sir A. Cunningham’s Report. See also Pro- 
fessor Hultzsch, in the Journal of the German Oriental Society, 
vol. x), p. 63, No. 26. 
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(From the Stápa of Bharhut) 
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| $31] | CONTINUATION 81 
` The statement of Dr. Wise (Hindu System of Medicine, p. 52) 
i that ‘the difference [between Sušruta's total 800 and Charaka's 
f total 360] is owing to their counting the cartilages with the 
1 bones’ is hardly correct. Both writers include cartilages in 
| their counts, though in different ways. The difference in their 


! totals is mainly due to Charaka's counting the thirty-two 
| soekets of the teeth as separate bones, and his ineluding the 
| twenty nails, neither of which are admitted in the count of 
1 - Suéruta. See $ 38, col. IV in the Table (p. 98). 


tional Recension as the aggregate of the bones of the sole, cluster, 
and ankle (Nos. 2, 3, 4 in $ 27), is inconsistent with other 
explicit statements of Su$ruta. His commentator Pallana ' 
explains that number ten in the following way : 


- 


‘The term sole (dala) refers to the five long bones ($alākā) and 
to the single bone that connects them. The cluster (Aiea) and 
the ankle (gudpha) contain two bones each. Hence we have 
ten. (Original Text in § 96, cl. 4.) 

Dallana, therefore, identifies Susruta’s sole (/2/2) with Charaka's 

1 long bones ($alīkā) and base (sthdna), that is, with Nos. 5 and 6 
ia in $ 4. He thus obtains six bones for the sole. Adding to 
them two cluster-bones and: two ankle-bones, he makes up the 
aggregateten. It has been pointed out in $ 9,1. 12, that the terms 
clúster (£Zrca) and base (s/2422) are merely two different names, 
employed by Sušruta and Charaka respectively, for the same 
| portion of the hand and foot, viz. the carpus and tarsus. Differ- 
z entiating them, after the manner of Dallana, argues a want of 
anatomical knowledge such as cannot be attributed to Sušruta. 
In faet, as will be shown in $ 40, the person responsible for this 
incongruity is, in all probability, Vāgbhata I. But in any case, 
it is quite sufficient by itself to discredit the genuineness of the 
‘Traditional Recension. 


| $31. Continuation 
1. In the second place the number ten, given in the Tradi- 


* The earlier commentator Gayadāsa also mentions ten as the 
aggregate, though he does not enter into further details. 
HOERNLE G 
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2. But further, the aggregate ten conflicts with the explicit 
statements of Sušruta himself regarding the number of clusters 
(kūrca) and ankle-bones (gu/pha). On Dallana's theory there 
would be two clusters and two ankle-bones in either foot, and 
homologously two clusters and two wrist-bones (mapibandha) in 
either hand. This results in an aggregate of eight clusters 
(kūrca), four ankle-bones (gudpha) and four wrist-bones (mani- 
bandha). On the other hand, Su$ruta teaches explicitly that 
there are only four clusters in the hands and feet, two ankle- 
bones and two wrist-bones. Thus in the fifth chapter of the 
Anatomical Section (Šārīra Sthāna) he says: 

‘There are six clusters (zea) in the hands, feet, neck, and 
penis: namely, two in the hands, two in the feet, and one each 
in the neck and penis.’ (Original Text in § 96, cl. 5.) 

That is to say, there is one cluster in each hand and foot, 
making four ; also one each in the neck and penis, making two ; 
or an aggregate of six.! Again in the sixth chapter of the same 
Section, Susruta says : 

‘There are two ankle-bones (gudpha) and two wrist-bones 
(manibandha).” (Original Text in $ 96, cl. 6.) 

8. It is evident, therefore, that Dallana’s explanation of the 
aggregate ten involves a doctrine which was not held by 
Sugruta. It is, as will be shown in $ 39, in reality the doctrine 
of Vagbhata I. An aggregate of ten, in fact, directly conflicts 
with the explicit doctrine of Susruta. According to the latter, 
the sole (tada) consists of five long bones ($alākā, § 28, cl. 3) ; and 


! Kürca simply means a cluster of something, but not necessavily 
a cluster of true bones. In the case of the hands and feet, it is a 
cluster of small bones; but in the case of the neck, it refers to the 
cluster, or series, of imperfect cartilaginous rings which compose 
the windpipe (trachea), and apparently a similar view was held of the 
structure of the penis.— There are several other passages in the 
Compendium of Suéruta which confirm his doctrine of there being 
only four clusters in the hands and feet. They occur in the sixth 
chapter, on the ‘ vital spots’. There Susruta speaks of 27 such spots 
in the sinews (sna@yu-marmani, Jīv. ed., p. 337, cl. 10) and 44 such 
spots causing weakness (vatkalya-karani marmāņi, Jiv. ed., p. 338, 
cl. 13), These numbers will not work out correctly, unless the clusters 
included in them are counted as being only four. The peculiar force 
of these passages lies in the indirectness of their evidence. 
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there are one cluster (urea) and one ankle-bone (gulpha). The 
true aggregate, therefore, can be no more than seven; and it 
follows that Suáruta's list of the bones, in its genuine form, must 
have contained that aggregate, but not ten. 


$32. Continuation 


l. In the third place, the number one hundred and twenty, 
given in the Traditional Recension, as the aggregate of the 
bones of the four extremities, involves (as may be seen from 
the Table in $ 27) the incongruity of counting four heels. "That 
count is based on a miseonstruetion of the explanatory direction 
of Suíruta. He enumerates the bones of one lower extremity 
(sakthi) as amounting to thirty, and proceeds to explain that in 
the same way the count of the bones in the other lower extremity, 
as well as in the two upper extremities, must be made. Now 
his aggregate, thirty, of the lower extremity includes the heel 
bone, but it does not follow, therefore, that the same way of 
counting, when applied to the upper extremities, must also 
include a heel bone. In short, Suáruta intended his explanation 
to be understood cúm grano salis. In the case of the lower 
extremities which contain a heel, the aggregate is thirty ; but in 
the case of the upper extremities which do not contain a heel, 
the aggregate, of course, must be twenty-nine. This means that 
no more than two heels may be counted, in making up the 
aggregate of the bones of the four extremities. 

9. I know of no direct evidence as to the exact number of 
heels held by Sušruta, such as was available in the case of the 
two difficulties discussed in $$ 30 and 31. But neither is there 
any diréct evidence for Sušruta's holding four heels, including 
two for the hands. It is also worth noting that the list of 
Charaka includes only two heels; and there is no reason for 
imputing to Sušruta a more incongruous view than Charaka 
held. On the whole, therefore, it is only reasonable to believe 
that the statement of Suéruta, in its genuine form, cannot have 
been intended to teach the existence of more than two heels. 


G2 
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$ 33. Continuation 


1. The result of the discussion in the preceding paragraphs 
($$ 80-2) is the reduction of the total of the bones, as enumerated 
in the Traditional Recension, from 300 to 290. 


if 

| 

84 TEXT-CRITICAL. THE RECORDS [$33 : 
| 

| 

| 

| 


Thus: 
Total of Traditional Recension (§ 27) . : o° 300 
Add 2 shoulder-blades and 2 eyes ($ 30) . ; 4 2 
Total . 304 / — 


Deduct 4 bases, 4 clusters, 2 ankle-bones, | 
2 wrist-bones ($ 31) . 
Also deduct 2 heels (§ 32) . 


| wh 


14 


Balance 290 


2. This resultant shortage of ten bones, of course, must be 
compensated in some way. A comparison of the lists of Charaka 
and Suéruta, as shown in the subjoined Table, suggests a solution 
of the difficulty. 

Charaka (Š 7). Sušruta (§ 27). 


1. Teeth . 5 s š s 32 32 

2. Sockets of teeth . : 1 32 — 

3. Nails . : ; ; ` 20 — 

4. Phalanges . 2 Š ° 60 60 Pw 
5. Long bones . 20 20 a 
6. Clusters, or bases . 4 4 š 
7. Ankle-bones and suites 8 8 

8. Heels . : d : 2 2 

9. Legs and (Gere 8 8 

10. Knees and elbows . 4 4 

11. Thighs and arms . 4 4 

12. Shoulder-blades 2 2 

13. Collar-bones : 5 2 2 

14. Back and pelvis . a : 45 35 

15. Breast. 5 Š O D 14 8 
16. Ribs, &c. . > 5 72 72 
17. Neck and windpipe 16 13 
18. Palate. ; š 2 1 i 
19. Facial bones D š 3 4 9 
20. Temples 2 2 N 
21. Cranial bones 4 6 # 


3. The diverging items in the two lists are Nos. 2, 8, 14, 15, s: 
17, 18, 19, 21. From among these, No. 3, nails, has no place 
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in the system of Suéruta, and the divergences in Nos. 2, 14, 17, 
19, 21 depend on differences of anatomical theory which will 
be satisfactorily explained in the Third Section. There remain 
Nos. 15 and 18. It is noteworthy that these are precisely the 
two items in which the Traditional Recension agrees with the 
list of Vagbhata I (Nos. 18, 24 in§ 37). Seeing that in two other 
points, already mentioned in § 31, the Traditional Recension has 
been unfavourably influenced by the list of Vagbhata I, it suggests 
itself as probable that in these two items also the same influence 
has been at work in causing the numbers eight and one to he 
adopted for the bones of the breast and palate respectively. As 
regards No. 18, palate, the list of Charaka gives two as the 
number of the bones of the palate; and there is no apparent 
reason why Sušruta should be credited with changing it in his 
list (see § 67). As to No. 15, we have a significant hint in the 
Non-medical Version of Atreya’s list of the bones (š 16). The 
genuine list of Atreya, as handed down by Charaka and Bheda, 
has only fourteen bones for the breast (No. 24 in §§ 4, 12, and 
No. 21 in § 7). The Non-medical Version of that list must 
have obtained its false number seventeen from some extraneous 
medical source; and it suggests itself that this source can 
have been no other than the list of Sušruta, as it stood at the 
time when the Non-medical Version was composed. 

4, From these considerations it appears very probable that the 
original and genuine recension of the list of Sušruta allotted 
seventeen bones to the breast and two to the palate, instead of 
eight and one—the numbers which we now find in the Traditional 
Recension. The difference between these two sets of numbers 
(17 +2 = 19, and 8+1 = 9) is ten, that is to say, precisely the 
number we require to make good the shortage that results from 
the adjustments discussed in $$ 30-2. This coincidence tends 
to confirm the conclusion that the list of Sušruta, in its genuine 
form, must have given seventeen bones to the breast, and two 
bones to the palate. 
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$ 34. Restored Recension of Sušruta's Statement 


1. We are now in a position to sum up the defects of the 
Traditional Recension, and restore what must have been the 
genuine form of the list of Susruta. 

9. The Traditional Recension is wrong in the following five 
points : 

(a) It contains two misreadings ($ 29) ; viz. abdomen (dara) 
for shoulder (arsa), and the phrase ‘what is called collar-bone’ 
(aksaka-samjia) for ‘collar-bone and shoulder-blade’ (asa£- 
ānsaja). 

(b) It omits four bones; viz. the two shoulder-blades and 
the two eyeballs (§ 30). 

(c) It gives the aggregate of its Nos. 2, 3, 4 wrongly as ten, 
instead of seven ($ 81), resulting in the wrong aggregate, thirty, 
for the bones of a lower extremity, instead of twenty-seven. 

(d) It counts wrongly four heels, instead of two (§ 32), 
resulting in the false aggregate 120 of the bones of the four 
extremities, instead of 106. 

(e) It counts wrongly eight bones of the breast, and one bone 
of the palate, instead of seventeen and two respectively (§ 33). 
And these false counts, together with those named in lit. 5, 
result in the wrong aggregates 117 of the bones of the trunk, 
and 68 of the neck and head (§ 27), instead of 128 and 66 
respectively. 

8. Accordingly, the genuine statement of Susruta must have 
run as follows, the restorations being in italics : 

‘The professors of General Medicine speak of three hundred 
and sixty bones; but books on Surgical Science know only 
of three hundred. Of these there are one hundred and siv in the 
extremities; ome hundred and twenty-eight im the pelvic cavity, 
sides, back, showlder, and breast; and from the neck upwards, 
sixty-siw. In this wise the total of the three hundred bones is 
made up. Now in each toe of the foot there are three bones; 
this makes altogether fifteen. Those bones which constitute 
the sole, cluster, and ankle are seven. In the heel there is one; 
there is also one in the thigh. Thus there are twenty-seven bones 
in one lower limb. The same count applies to the other lower 
limb, and similarly to the two upper limbs. In the pelvic 
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cavity there are five bones. Of these there are four in the anus, 
pubes, and hips; and the fifth constitutes the triangular sacrum. 
There are thirty-six bones in one side, and as many in the other. 
In the back there are thirty; seventeen in the breast; two 
each in the collar-bone aud shoulder-blades; nine in the neck; 
four in the windpipe, and two in the jaws. The teeth number 
thirty-two. In the nose there are three bones; ¿wo in the 
palate; one each in either cheek, eye, ear, and temple; and six 
in the cranium. (Original Text in § 89.) 


4, The genuine list of bones as thus restored is shown in the 
subjoined Table: 


I. Four Extremities. 
. Phalanges (anguli) S o . 15x4=60 
. Soles (tala) 5) 
. Cluster (kūrca) leo : TASB 
. Ankle-bone (gulpha) 1) 
Heel (pūrsni) : 
. Legs (jaugha) 
. Knee (janv) . 
. Thighs (az) . 


co = Ç; DHÉIPMT 
= — y + 
x x x x 
K K» Ha DO 
H H H IH 
| Ka pa OO DO 


106 


IL Trunk. 

9. Pelvic cavity (fron?) : . : 5 
10. Sides (ribs, parva) 2 Š . 896 x 2=72 
11. Back (prstha). à Ó 2 : 30 
12. Breast (uras). . o : 17 
13. Collar-bones (aksaka) 5 ° 2 
14. Shoulder-blades (aznsaja) c ° 2 = 


III. Neck and Head. 


15. Neck (grīvā). S 
16. Windpipe (kanthanad?) F 
17. Jaws (hamu) . s 
18. Teeth (danta) 

19. Nose (nāsā) . 

20. Palate (tālu) . 

21. Cheeks (ganda) 

22. Eyeballs Kup 

23. Ears (karna) . 

24. Temples (Sankha) . 

25. Cranium (£iras) 


w 


WO tO D9 D9 DO CO pO DO n» eO 


le 
|e 
a 


Grand total 300 
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$35. Gangadhar’s Recension of Susruta’s Statement 


1. Gangadhar’s Recension of Sušruta's statement on the 
skeleton runs as follows: 


‘In the surgical text-book of Susruta the number of the bones 
of the human body is given as only three hundred. Of these 
there are one hundred and eight in the extremities ; one hundred 
and twenty-six in the pelvic cavity, sides, back, collar-bones (asa) 
and breast; and from the neck upwards, sixty-six. In this Wise, 
the total of three hundred is made up. Now in each toe of the 
foot there are three bones; this makes altogether fifteen. Those 
bones which constitute the sole, cluster, and ankle are seven. 
In the heel there is one; in the leg there are two; in the knee 
there is one; also in the thigh there is one. Thus there are 
twenty-seven bones in one lower limb. The same count applies 
to the other lower limb, as well as to the two upper limbs. 
This makes up a total of one hundred and eight bones. In the 
pelvic cavity there are five bones; of these there are two 
in the hips; and the arms, pubes, and sacrum are constituted 
each of one bone. In one side there are thirty-six bones, and as 
many in the other. In the back there are thirty ; two are in 
what is called the collar-bone; seventeen in the breast; eleven 
in the neck; four in the windpipe; and two in the jaws. The 
teeth number thirty-two. In the nose there are three bones, 
two in the palate; one each in either cheek, ear, and temple, 
making together six; and there are six in the cranium. These 
make altogether sixty-six. Thus the grand total of three hundred 
is made up. This is the list of the bones of the skeleton.’ 
(Original Text in § 90.) 


5 


2. The list may be shown in tabular form, thus: 


I. Four Extremities. 


| 


1. Phalanges (angult). 3 6 . 15x 4=60 
2. Soles (tala) 5 

3. Clusters (£urca) 1 š qe 7X4%28 
4. Ankles (gulpha) 1) 

5. Heels (parsni) 1x4= 4 
6. Legs (jangha) 2x4= 8 
7. Knees (janw) 1x4= 4 
8. Thighs (ww) 1x4= 4 


108 
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IT. Trunk. 
9. Pelvic cavity (roni) : rns 5 
10. Sides (ribs, parva) : s 22826051272 
11. Back (prstha) ; : ci à 30 
12. Breast (wras) ò : 6 : 17 
13. Oollar-bone (aksaka À c ; 2 
— 126 


III, Neck and Head. 
14. Neck (grīvā). 7 š 
15. Windpipe (kanthanadi) . 
16. Jaws (kanu) . z : 
17. Teeth (danta). 
18. Nose (nasa) 
19. Palate (tālu) . 
20. Cheeks (ganda) 
21. Ears (karma). ° 
22. Temples (šaikha) . 
23. Cranium (iras) 


— 


w 
vuyen 


| CQ» to tO IO tO C2 


66 
Grand total 300 


8. Comparing the above list with that given in the preceding 
paragraph, it will be seen at once that it is really an attempt 
made by Gangadhar to restore the genuine text of the statement 
of Sugruta. Moreover, it is made on much the same lines, 
though some of the more important defects of the Traditional 
Recension have escaped his attention. Thus he still counts four 
heels, instead of two, and omits the two shoulder-blades ; and con- 
sequently his aggregates for the four extremities and the trunk 
are 108 and 126, instead of the true aggregates 106 and 128. 
He also fails to notice the omission of the two eyeballs; and 
hence, to make up the required total 300, he wrongly counts 
eleven neck-bones instead of nine. On the other hand, he 
rightly recognizes the error of the Traditional Recension in respect 
of the true number of the clusters and ankle-bones, and thus 
arrives at the true aggregates seven and twenty-seven, instead 
of ten and thirty. Similarly he recognizes the error with 
respect to the number of the bones of the breast and palate, 
restoring their true numbers seventeen and two, instead of eight 
and one. Further, he recognizes the misreading «dara, abdo- 
men, for which, however, he substitutes the insufficient reading 
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aksa (short for aksaka), collar-bone.! On the other hand, his 
failure to realize the omission of the shoulder-blades prevented 
him from recognizing the misreading involved in the phrase 
aksaka-sanjīa (Š 29). i 


§ 386. Susruta’s Statement in other Medical Works 


1. It has been mentioned in § 26 that the Traditional Recen- 
sion of the statement of Sušruta is found in the two medical 
works, Šārīra Padminī and Bháva Prakasa. 

2. In the Sra Padmini (verses 70 and 71) it runs as 

| follows : 


A 


‘In the sequel, the skeleton (££asa) is explained as numbering 
three hundred bones in accordance with the count of the ancient 
Surgical Text-book. There are altogether one hundred and 
twenty bones in the extremities; one hundred and seventeen 
in the pelvic cavity, sides, abdomen, breast, and back; and sixty- 
three in the neck and upwards. Counting them, item by item, 
there are three hundred; but in respect of their shape, they are 
divisible into five classes.’ (Original Text in § 91.) 


— m= xa m 


9. In the Bhava Prakasa the statement runs as follows : 


*In the Surgical Text-book the numher of bones is stated to A 
be three hundred. These, as well as their position in the body, | M 
are as follows: One hundred and twenty bones are said to be in ; 
Ā the extremities. In the two sides, hips, breast, back, and abdo- 
h men,—in all these, one should know, there are altogether one 
hundred and seventeen. In the neck and upwards there exist 
sixty-three bones” (Original Text in $ 92.) 


C. Tne SYSTEM or VAGBHATA I i 


§ 87. The Statement of Vagbhata I 


1. The system of Vagbhata I regarding the bones of the 
human body is contained in the fifth chapter of the Anatomical Ë 
Section (Šūrīra Sthana) of his Summary, and runs as follows: z 


; * Possibly suggested to him by Chandrata's revised text ; see below, 
40. 
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“In the body there are three hundred and sixty bones. Of 
these there are one hundred and forty in the extremities; one 
hundred and twenty in the trunk, and one hundred in the head. 
That is to say, in each lower limb there are five nails; three 
bones in each toe, aggregating fifteen ; five long bones with one 
bone to support them; two bones each in the cluster, ankle, and 
leg ; and one bone each in the heel, knee, and thigh. All these, 

' nails and bones, exist also in the upper limbs exactly as in 
M the lower. There are twenty-four ribs, and just as many sockets 
p and tubercles. "There are thirty bones in the back, eight in the 
breast, one each in the pubes and sacrum ; two in the two hips, 
and as many severally in the collar-bones, shoulder-peaks (amsa), 
and shoulder-blades, as well as in the windpipe (jatru) and 
palate jointly; thirteen in the neck; four in the windpipe 
(Kanthanadi) ; and two in the jaws. There are thirty-two teeth, 
and as many sockets. There are three bones in the nose, and 
six in the cranium.’ 


9. The total 360, detailed in the above statement, works out 
as shown in the subjoined Table: 


J. Four Extremities. 


. Nails (nakha) t : 3 5 X 
. Phalanges (anguli) . $ SEO SLOTS 
Long bones ($alākā) . 5 : 5x 
1x 
2x 


mo 


| ABR à 0) 0 co > O O O 


peor = 


. Bases (pratibandhaka) 
. Clusters (kūrca) 
Ankle-bones (gulpha) . 
Legs (jangha) : : : 
. Heels (parsnz) . : : . 1x4-— 
Knee (janu) . . : . xa 
. Thigh (aw) > ° : : 1x4= 


COONAN 


= 


140 
II. Trunk. 


11. Ribs (parsvaka) 21) 


E 
t> 


! Sockets (sthālaka) 24 
f Tubercles (arbuda) 24 
12. Back (prstha) 
13. Breast (uras) 
14. Pubes (bhaga) . 
Ë 15. Sacrum (trika). 
h X 16. Hips (nitamba) . 2 
$ 17. Gal ones (aksaka). 
18. Shoulder-peaks (amsa) 2 c 
"19. Shoulder-blades (arizsa-phalaka). 


e 
| DO DO DO 9 HH 00 O 


120 
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III. Head [and Neck]. 
20. Cheeks (ganda) . ; 
21. Ears (karma) 

22. Temples (sana) 

23. Windpipe (jatru) 

24. Palate (tālu) 

25. Neck (grīvā) 

26. Windpipe (kaņthanādī) 

27. Jaw-attachments (kanu- bandhana) 
28. Teeth (danta) : 
29. Sockets (ulikhala) 

30. Nose (nasa) 

31. Cranium (siras) . 


BEER LE 
C» V tO DO n9 BG DO DO tS 


100 
Grand total 360 


§ 88. Criticism of the Statement of Vagbhata I 


1. A comparison of the statement of Vagbhata I with the 
Traditional Recensions of the statements of Charaka and Sušruta 
shows plainly that the former is a combination of the two latter. 
The list of Susgruta contains 800 bones; that of Charaka 360. 
Vagbhata I adopts the list of Su$ruta, and enlarges it by 
adopting from the list of Charaka such items as appear to be 
‘omitted by Sušruta. He does not explain his reason for pro- 
ceeding in this manner; but it may be surmised to bave been 
something of this kind. It has been pointed out in $ 30 that 
the traditional list of Susruta is incomplete in respect of the 
shoulder-blades, The omission is too conspicuous to be easily 
overlooked; and it would seem that Vagbhata I had recognized 
it, and that he was thus caused to mistrust the exhaustiveness 
of Susruta’s list of 300 bones, especially as he knew that the 
list of Charaka included no less than 860 bones. Noticing that 
the list of Charaka contained several items which were absent 
from that of Sušruta, he concluded that the number 360 was 
the true total of the bones of the skeleton, and that this number 
might be secured by inserting, from the list of Charaka into 
that of Susruta, all the apparently missing items. Of course, 
such a proceeding is altogether superficial and theoretical, and 
proves a total want of experimental knowledge of the composi- 
tion of the skeleton; for, in reality (as will be shown in the 
"Third Section, see the Table in § 46), both systems, of Susruta as 
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well as Charaka, are, from their respective points of view, exhaus- 

tive. The procedure, here imputed to Vagbhata I, may seem 

strange ; but the evidence for it, set out in the sequel,is very strong. 
2. The case may be illustrated by the subjoined Table: 


š II. mt | a 
4 Sue: ' > doptec 
Vāgbhata i rale as vāki 
° Charaka 
1. Nails. > j 20 = 20 20 
2. Phalanges . 5 60 60 60 
3. Long bones. H 20 20 20 
4. Bases (sthāna) ; 4 4 4 
5. Clusters (kūrca) . 8 8 E 
6. Ankle-bones and 
wrist-bones  . 8 8 6 
7. Legs and forearms 8 8 8 
8. Heels . ç 5 4 4 2 
9. Knees and elbows. 4 4 4 
10. Thighs and arms . 4 4 4 
11. Ribs, sockets, &c. . 72 72 72 
12. Back T 30 30 45 
13. Breast. 8 8 14 
14. Pubes . 1 1 1 
15a. Sacrum 1 1 — 
15b. Anus — 1 — 
16. Hips . ; 2 2 2 
17. Collar-bones. 2 2 2 
18  Shoulder-peaks 2 — 2 2 
19. Shoulder-blades 2 — 2 9 
20. Cheeks 2 2 0! 
21a. Ears 2 2 — 
210. Eyes = =e = 
22. Temples : 2 2 2 
23. Windpipe (jatru) . 1 — 1 I 
24, Palate. : 1 1 2 
25. Neck (grīvā). c 13 9 15 
26. Windpipe (kantha). 4 4 — 
Do ERA o š 5 2 2 g) 
28. Teeth. S ° 32 32 32 
29. Sockets of Teeth . 32 — 32 32 
30. Nose 3 3 i 
31. Cranium 6 6 4 
Totals . 360 300 360 57 


1 To Vagbhata’s Nos. 20, 27, 30, aggregating 7, correspond 
Charaka’s Nos. 26, 27, 28 (§ 4), aggregating 4. 
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8. The following points may be observed. In the first place, 
the list of Vāgbhata contains every item of the Sušrutiyan 
Traditional Recension (§ 27). ‘To these it adds Nos. 1, 18, 19, 
28, 29 from the list of Charaka ($ 4), aggregating 57. This 
ageregate is short of the required sixty by three. From 
Nos. 154 and 25, in column II, it appears that Vāgbhata I 
obtained the required three by adding four to No. 25 and 
deducting No. 15 9; that is to say, he counted thirteen neck- 
bones, instead of nine, and omitted the anal hone as a separate 
item. The reason for his adopting this, apparently, very 
arbitrary proceeding can only be conjectured. The following 
however suggests itself. It is significant that Vāgbhata's 
No. 25 numbers thirteen, the exact sum of SuSruta’s Nos. 25 
and 26. Both these two items constitute the same part of the 
body : in Sanskrit, both grīvā and kantha denote the neck, the 
former referring more especially to the posterior, the latter to 
the anterior portion. This being so, Vagbhata placed to the 
credit of No. 25 the aggregate amount thirteen, which Sušruta 
had divided between Nos. 25 and 26. But as he thus obtained 
one bone in excess (i. e. four instead of three) he saved one bone 
by counting the two bones in Nos. 15 z and 15 2 as constituting 
a single bone. He could do this all the more readily as he could 
not help observing that in the system of Charaka (as will be 
shown in § 60) the sacrum and coceyx (or anal bone) constitute 
buta single bone, which that system includes among its forty-five 
bones of the vertebral column. 

4, The explanation of Vagbhata’s procedure, here suggested, 
of course, involves the assumption of his failing to note that he 
counted the four bones of No. 26 (i.e. the windpipe) twice 
over; that is, once separately, in No. 26, and again as included 
in the thirteen bones of No. 25. But this is, by no means, the 
only instance of such inattention on the part of Vagbhatal. We 
have another conspicuous example in his Nos. 4 and 5, where he 
also counts the same bones twice over, once in No. 4 as bases 
(sthāna)'and again in No. 5 as clusters (Aurea), these being the 
Charakiyan and Su$rutiyan terms respectively for the same 
organ (see § 49). There is a third instance in Vagbhata's 
Nos. 23 and 26, where he counts the windpipe twice over; 
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once in No. 23 under the Charakiyan term ja/rz, and again in 
No. 26, under the Sušrutiyan term fanthandadi. In fact, if the 
explanation, suggested above, is correct, Vagbhata I actually 
counts the windpipe thrice over, in Nos. 28, 25, and 26. 

5. The inconsistencies, or incongruities, mentioned above are 
not the only ones of the list of Vagbhata I. There are others, 
affecting his Nos. 5, 6, and 8. In No. 5, he counts eight 
clusters (furca), that is, two in either hand and foot. But in 
the same fifth chapter of his Anatomical Section (Sarzra Sthdna) 
he says that there are altogether only six clusters, of which, 
moreover, two are in the neck (grīvā) and penis (medhra), leaving 
only four for the hands and feet (Original Text in § 96, cl. 5). 
According to his own statement, therefore, there is only one 
cluster in either hand and foot. Again in No. 6, Vagbhata I 
counts eight bones in the ankles, that is to say, according to the 
homological principle of his list, four ankle-bones (yu/pha) in the 
feet, and four wrist-bones (magibhanda) in the hands. But in 
the seventh chapter of his Anatomical Section, treating of the 
‘vital spots’ (mayman), he counts only two ankle-bones and 
two wrist-bones (Original Text in $96; cl. 6). Again in No. 8, 
Vāgbhata I counts four heels; that is to say, one in each of the 
four limbs; and thus commits the incongruity of ascribing 
a heel to either hand. 

6. There is another incongruity in Vāgbhata's No. 27, he 
counts two hanu-bandhana, or jaw-attachments. Sušruta counts 
two Žanu, or jaws, and Charaka counts two hanumūla-bandhana, 
or attachments at the base of the (lower) jaw. Both are con- 
sistent views; for, as will be explained in $ 65, in the system of 
Šušruta the two Janu signify the two maxillary bones (superior 
and inferior), while in the system of Charaka the two dandhana 
signify the two rami of the inferior maxillary. Vagbhata I, 
noticing the terminological difference, but not understanding its 
reason, sought to compromise it by adopting the contracted 
term hanu-bandhana, or jaw-attachment, and treating it as 
a synonym of the simple term hanu, jaw ; the two jaws being, 
in his view, as it were two attachments to the face. 

7. There is a further inconsistency in Vagbhata’s omitting to 
count the two eyeballs (aksikoga) in his number-list, while he 
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mentions them in his class-list of the very same bones (Original 
Text in § 98) which he adopts from Su$ruta. He also adopts 
from Su$ruta the description of the outer cover, or shell, of the 
eyeball as made of bone ($30, Original Text in Š 96, cl. 2). The 
fact is interesting, because it shows that the text of the Com- 
pendium of Sušruta, on which Vagbhata I based his anatomical 
theories, was already in his time in a corrupt state. It is not 
probable that if Vagbhata I had found the eyeballs included 
among the bones in the number-list of Sušruta, he would 
have omitted them from his own number-list, while it is quite 
credible, considering his other inconsistencies, that he should 
not have recognized their wrongful omission from the list of 
Susruta. 

8. The inconsistencies and incongruities as exposed above 
clearly prove that Vagbhata I possessed no experimental know- 
ledge of the skeleton, but that he constructed his list of its bones 
theoretically from the information provided in the Compendia 
of Charaka and Susruta—which compendia, as we shall see in 
the following paragraph, he cannot have possessed in their 
original and genuine form, and which, from want of anatomical 
knowledge, he was unfitted to use critically. 


$39. Relation of Vagbhata’s List to the Traditional 
List of Charaka and Sušruta 


A comparison of the list of Vāgbhata I with the traditional 
lists of Charaka and Su$ruta, as exhibited in the Table in the 
preceding paragraph, brings out the following points: 

1. The principle on which the list of Vagbhata I is constructed 
is to take the list of Susruta as its basis, and add to it such items 
of the list of Charaka as do not occur in it. 

2, The līst of Susruta which forms the basis of the list of 
Vagbhata is, in every point, identical with the traditional list 
of Susruta as it at present exists (§ 27). This is proved by the 
fact that the list of Vagbhata shows every one of the inconsis- 
tencies which have been exposed in §§ 30-3 as existing in the 
Traditional Recension of Suéruta’s list. That is to say: (a) both 
reckon the aggregate of Nos. 3-5 (§ 37, or Nos. 2-4 in § 27) as 
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ten, resulting in the aggregate forty for the four extremities; 
(4) in order to make up that aggregate ten, both count eight 
clusters, and four ankle-bones and four wrist-bones; also they 
count four bases in addition to the four clusters; (c) both count 
four heels; (4) both omit the two shoulder-blades! and the two 
eyeballs; (e) both count wrongly eight bones and one bone in 
Nos. 18 and 24 respectively. 

3. The list of Vagbhata I is indebted to the list of Charaka in 
two ways: (a) in order to raise the grand total from 800 to 360, 
the former adopts Nos. 1, 18, 19, 23, 29 from the latter; and 
(5) in order to obtain the aggregate ten for Nos. 3-6, it similarly 
adopts No. 4, bases (Š 31). 

4. The list of Charaka on which Vagbhata I has drawn for 
his additions, is identical with the Traditional Recension of it 
as we have it in the manuscripts of the present day (§ 4). This 
is proved by the fact that both lists possess No. 18, shoulders, 
and No. 19, shoulder-blades. It has been shown in $ 6 that the 
repetition of amsa, shoulder, by the side of assa-phalaka, shoulder- 
blade, is an ancient corruption of the traditional text of the list 
of Charaka. Seeing that Vagbhata I adopts the error into his 
own list, it is evident that he read the list of Charaka, as we 
still have it, in the traditional text of our own day. The 
procedure of Vagbhata I, however, explains a peculiarity of his 
system. The shoulder-girdle contains only two separate bones, 
the collar-bone (aksaka, No. 17) and the shoulder-blade (azsa- 
phalaka, No. 19), see $56, cl.2. Finding, in his text of Charaka, 
the apparent mention of arsa as a third bone, and not suspecting 
an error, he appears to have explained it by taking atsa to refer 
to the so-called ‘shoulder-peak’ (azsa-£üfa), or the acromion 
process ($ 55, cl. 5). In this explanation he would probably 
have felt himself justified by the practice, observed by Charaka 
and Sušruta, of occasionally counting ‘processes’ of bones as 
separate bones (§ 44, cl. 1); but in doing so, he failed to notice 
that with those two writers ansa, in its technical sense, is 
a synonym of aksaka and denotes the collar-bone, while, when 
used in a loose way, it indicates the shoulder generally ($ 55, cl. 4). 


1 The two shoulder-blades, it is true, appear in the list of Vagbhata I. 
but they have been adopted into it from the list of Charaka. 


HOERNLE H 
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Vagbhata I’s ill-conceived interpretation of the term arisa led to 
another unfortunate result, inasmuch as it appears to have 
served as the basis of the definition of arsa, which is given in the 
Amarakosa, the famous Vocabulary of Amarasimha, and which, 
in its turn, led to the misinterpretation of the term jatru; see 
§ 62, cl. 8. 


§40. The Relative Date of the Three Lists 


1. We are now in a position to draw certain conclusions 
regarding the approximate dates of the traditional lists of 
Charaka and Sušruta in relation to the list of Vagbhata I. 

2. It has been shown in the preceding paragraph that the list 
of the bones of the human body as constructed by Vagbhata I is 
substantially identical with the lists of Charaka and Suéruta as 
we possess them in the manuscripts of the present day. More- 
over, at least three corruptions of the latter two lists, viz. the 
repetition of asa, shoulder, in the list of Charaka ($ 6), and 
the omission of the shoulder-blades and the eyeballs in the list 
of Susruta (§ 30), must have existed in their texts already in the 
time of Vagbhata I; for, as explained in the two preceding 
paragraphs the construction of his list presupposes them. 
Accordingly both lists, in their traditionally corrupted form, 
must be anterior to the date of Vagbhata I whatever the latter 
may be. On the other hand, it has been shown (pp. 76,79, 85), 
regarding the omission of the shoulder-blades and eyeballs, and 
the count of seventeen bones in the neck, that the Non-medical 
Version of Atreya’s system presupposes the knowledge of 
a recension of Susruta’s text which was more correct, and 
therefore presumably older than the corrupt traditional text. 
Similarly the Non-medical Version which ignores the erroneous 
repetition of azhsa, shoulder (§§ 6, 16, 17), presupposes the 
knowledge of an older and more correct recension of the text 
of Charaka. Accordingly at the time when the Non-medical 
Version was composed, both the lists of Charaka and Sušruta 
must have existed in the earlier uncorrupted form, and the 
corrupt recension, traditionally handed down, must have come 
into existence at a later date: that is to say, between the date 
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of the Law-book of Yajnavalkya, which contains the Non-medical 
Version, and the date of the construction of the list of Vāgbhata I. 
As the date of the Law-book is about 350 A.p. (ë 14), the origin 
of the two traditional recensions cannot be placed earlier than 
the fourth century A.D. 

9. The question suggests itself whether Vagbhata I himself 
might not be the author of the Traditional Recension of the 
statement of Susruta on the bones of the human body. The 
evidence is not sufficient to return a decided answer; but 
whatever evidence there is seems certainly to point in that 
direction. The statement of Sušruta ($ 27) gives the aggregate 
of the bones contained in Nos. 2, 3, 4 of his list, but does not 
detail the number of bones of each item: sole (tala), cluster 
(kūrca), and ankle (yulpha). Whoever fixed the details so as to 
make the sole (fala) to include not only the five long bones 
(Salaka) but also the base (sthdua), must have been led to do so 
by noticing that the list of Charaka mentions the base (stkāna), 
while the list of Sušruta does not name it. He concluded, 
therefore, that Sušruta's term sole (Zala) must cover both the 
long bones ($alākā) as well as the base (sthdna). In other words, 
whoever fixed the details proceeded on the principle of adding 
to the list of Sušruta such items from the list of Charaka as did 
not appear to be contained in it explicitly. "This, as has been 
shown in $ 39, is precisely the principle on which Vagbhata I 
worked in constructing his own list. It seems probable, therefore, 
that it was Vāgbhata I who for the purpose of preparing his 
own list, constructed the Traditional Recension of the list of 
Su$ruta. 

4. It is a well-known fact that the text of Susruta’s Compen- 
dium, after a time, fell into some disorder, which necessitated 
revision or reconstruction. Several such revisions, or reconstruc- 
tions, must have been undertaken at different times. The first 
reconstruction may have been that to which we owe the addition 
of the Supplementary Section (Uttara Tantra). "This is traditionally 
ascribed to Nagarjuna, in the second century A.D. (Š 2). Seeing 
that the traditional text of neither Charaka nor Susruta existed 
about 350 A.D., the approximate date of the Law-book of 
Yājnavalkya, it follows that Nāgārjuna, if he made any recon- 

H2 
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struction of the text of Sušruta's Compendium, can at all events | 
not be credited with the particular reconstruction of Sušruta's | 
statement on the skeleton. Another revision was made by | 
Chandrata, the son of Tisata. He states this fact himself at j 
the end of his revised text, which he calls a patha-Suddhi or | 
*Emendation of the Text’. We have a copy of this revised 
text in the unique manuscript of the India Office Library, ! 
No. 1842 (Cat. No. 2646), described on pp. 927, 928 of the I 
catalogue. So far as a cursory examination permits one to kc 
judge, it does occasionally, though not very materially, differ 
from the Traditional Recension of the Compendium. But in | 
the statement on the skeleton there occurs a noteworthy varia | 
lectio. Instead of the erroneous reading «dara, abdomen, of the 
traditional text (Š 29), Chandrata’s text has asa, collar-bone.! 
This cireumstance—so far as it goes—makes against the 
hypothesis that Chandrata was the author of the Traditional 
Recension. But there are two stronger objections to it in 
Chandrata’s late date and comparative obscurity. The date of 
Chandrata is not known; but it cannot well be earlier than the | 
ninth or tenth century, because in his Commentary on the 
Cikitsā-kalikā” of his father Tisata he quotes from the comple- | 
ment of Charaka’s Compendium, which was made by Dridhabala; | 
and the date of the latter must be in the eighth or ninth 
century (Š 2, cl. 9). He doesnot quote Bhoja?, while both Chakra- r 
panidatta and Gayadāsa quote him, but do not quote each other. | 
Hence it appears probable that the last-mentioned two authors | 
were near contemporaries who were preceded by Bhoja who | 
himself was preceded by Chandrata. As the date of Chakrapani- | 
datta is about 1060 a.D., the date of Chandrata may be referred 
h! to about 1000 a.p. As to the point of obscurity, so much may 
| a“ be taken as certain, that whoever-was the author of the Traditional 


a >= 


1 Also adopted by Gangadhar ($ 35); possibly from Chandrata. 
:? See Professor Jolly's article in the Jowrnal, German Oriental 
Society, vol. lx, pp. 413 ff. 

* Once however, Bodleian MS. (Fraser No. 21, Cat. No. 852), fol. = 
960, he quotes Bhoja the elder (vrddha Bhoja). The earliest mention 3 : 
of Chandrata, known to me, occurs in Srikanthadatta's commentary À Li 
on the Stddhayoga (Poona ed., p. 552). The date of Srikantha, a pupil 

of Vijaya Rakshita, is about 1260 A.D. 
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Recension must have been a person of great reputation; for 
otherwise it is inconceivable how his recension should have 
obtained such paramount authority as to supersede every other 
recension, and to be the only one found in all existing manu- 
scripts, and exclusively commented on in all known com- 
mentaries|  Chandrata certainly cannot be said to have held 
such a position. The only ancient medical author who by the 
uniform tradition of India holds a place equal to that of Charaka 
and Sušruta is Vagbhata I. He is the third in the traditional 
triad of great representatives of Indian medicine: Charaka, 
Su$ruta, Vagbhata.2 It has been shown ($$ 38, 39) that the 
principle on which the Traditional Recension of the statement: 
of Sušruta is made is certainly one on which Vagbhata I worked 
in constructing his own statement. The conclusion therefore 
seems unavoidable that it was Vāgbhata I who is the author of 
that Traditional Recension. The fact that the older recensions 
still existed in the fourth century A.D., at the date of the 
Law-book of Yajnavalkya, and the consideration that a sufficient 
interval must be conceded for the text to have fallen into such 
a state of corruption as to necessitate a thorough revision, or 
reconstruction, will accord with the early seventh century A.D. 
as the date of Vāgbhata I, already suggested by other considera- 
tions (see § 2). It should, however, be distinctly understood 
that these conclusions regarding the date and authorship of 
Vagbhata I are not put forward as established facts. They are, 
for the present, no more than historical speculations, or rather 
a working hypothesis, based on more or less conclusive evidence. 

Nors.— Whatever may be thought of the suggested authorship 
of the traditional text of Sušruta, there is distinct evidence of 
the text of Suéruta’s Compendium having been liable to be 
affected by the theories of Vagbhata I. For example, according 
to Sušruta's doctrine, in the Anatomical Section (Sarira Sthana), 


1 This remark refers particularly to the Traditional Recension of 
the statement on the skeleton, which is the only one known to, and 
commented on by Gayadāsa and Dallana. They give no indication of 
being aware of the existence of any other recension of that particular 

" z 
Pom Professor Jollys Indian Medicine, § 9. See also p. 10 for 
the testimony of the Chinese pilgrim Itsing. 
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chapter v, clause 33 (Original Text in $ 94, cl. 1), there are 
altogether 500 muscles in the human body. Of these 500 
muscles, 400 go to the four extremities, while there are 66 in the 
trunk and 84 in the neck and head. ‘This is the traditional 
reading of that doctrine, as printed by Jivananda, p. 334, and 
supported by existing manuscripts. Dallana, in his Commentary 
(Jiv. ed., p. 578), accepts that reading, but expressly states that 
Gayadasa's Commentary followed a different reading, which 
allotted 60 muscles to the trunk and 40 to the neck and 
head; and he adds that this distribution of the muscles is also 
taught by Vagbhata I. Dallana’s statement is verified by the 
Cambridge MS. of Gayadāsa's Commentary,! and the printed 
text of Vagbbata's Summary (Asfdaga Samgrala), vol. i, p. 225, 
line 21. 


§ 41. The Origin of the Traditional Recension 


1. The homological character of the skeletal structure is too 
conspicuous in the four extremities to have escaped the notice 
of Atreya-Charaka. But that he did not fully realize it, is 
shown, infer alia, by his treatment of the cranial bones, as com- 
pared with that of Susruta (see §§ 28, 63). It was the latter 
who first recognized that the homological principle dominated 
the whole structure, and who explicitly used it as the basis of 
his classificatory list of the bones. This is shown, e.g., by 
his distribution of the ribs into two sets of 36 bones each (§ 27), 
and by his hemisection of the vertebral column and of the 
frontal and other bones of the head (§§ 44, 59, 63). In one 
point, however, viz. the ascription of three bones to each digit 
(p. 73), Susruta pressed the homological principle too far; see § 47. 
Vagbhata I adopted that principle from Sušruta, but pressed it 
one point farther, extending it, still more erroneously (at least, in 
the sense in which he applied it) to the heels, of which he 
counted four, ascribing heels to the two hands as well as to the 
two feet. 


* Unfortunately the clause referring to the muscles is very badly. 
mutilated in the MS., but sufficient of it still remains to confirm 
Dallana’s statement. See my Article on the Commentaries on Sušruta, 
in the Journal of tlie Royal Asiatic Society for 1906. 


CC-0. Gurukul Kangri Collection, Haridwar 


ee u. 


— 


S 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


$41] ORIGIN OF THE TRADITIONAL RECENSION 103 


2. It is Vāgbhata's extended application of the homological 
principle which explains the origin of the Traditional Recension 
of Suéruta's list of the bones. "That list (§ 27) states only the 
aggregate of the three items (Nos. 2, 3, 4), sole (/a/a), cluster 
(kūrca), ankle (gulpha). In order to determine the details of this 
aggregate, Vagbhata I consulted the list of Charaka. Here 
(S 4) he found the three items, No. 5, long bones (alata), No. 6, 
hase (sthdna), No. 8, ankle (gulpha). Failing to notice that the 
bases of Charaka were equivalent to the clusters of Suáruta, 
he concluded that Suéruta's sole (Zala) must include the long 
bones (salākā) as well as the bases (sthdna) of Charaka’s list; 
and he thus set up four items: long bones, base, cluster, ankle, 
as identical with Sué$ruta's three items: sole, cluster, ankle. 
l'urther, noticing that the list of Charaka counted four ankle- 
hones in the two feet (No. 8 in § 4), he allotted two hones to 
Suáruta's ankle, and similarly two bones, to his cluster, forgetting 
that Sušruta himself had elsewhere allotted only one bone to 
either, the cluster and the ankle. Such would seem to have 
been the consideration on whieh Vagbhata I arrived at the 
details of his own four (or Susruta's three) items; as thus: 

— 
cluster, 2 bones 
ankle, 2 bones 

Next, on the prineiple of homology, he multiplied this 
aggregate by four, obtaining forty as the grand aggregate of 
the bones of his four items in the four extremities. By a further, 
but erroneous, application of the same principle to Susruta's 
No. 5, heel (parsai), he obtained his four heels; and the correct 
application of it to Susruta's Nos. 6, 7,8 ($27) gave him another 
set of sixteen bones. Totalling the sums so far obtained (i.e. 
40 +4-+16 = 60), and adding the sixty phalanges (No. 1 in $27), 
Vagbhata arrived at the grand total of one hundred and twenty 
for the bones of the four extremities. 

3. Let us remember that the list of Susruta in its original 

1 The fact that Susruta looked upon the ankles of the foot as 
constituting but one bone, is illustrated by the term valaya, anklet, 
which he applies to them. ‘The valaya is a heavy bangle worn on the 
foot ; see Fig. 2 illustrating § 30. 


aggregate 10 bones. 
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form counted seventeen bones in the breast and two in the 
palate ($ 33). The numbers in that list must have been as 
below : 


Trunk. | Neck and Head. 

9. Pelvis . . 5 bones 14. Neck MD - 9 bones 
10. Sides. COE TE 15,16. Windpipe, jaw 6 ,, 
11. Back 1 325909; 17. Teeth . 1122 M 
12. Breast . REST uS 18,19. Nose, palate . 5 „ 
13. Collar-bones . 2 ,, 20-3. Cheeks, &c. . 12 „ 

Total 126 ,, | Total 64 


Accordingly Sušruta's list would have contained the following 
totals : 
Four Extremities (as caleulated by Vagbhata I) 120 


Trunk . š á 7 š s . 126 
Neck and Head . : Ç ; : . 64 


Grand total 310 


This grand total having ten bones in excess of the required 
300, it became necessary for Vagbhata I to make a corresponding 
reduetion somewhere. He determined to make it in the bones 
of the breast and palate, reducing their numbers from seventeen 
and two (— 19) to eight and one (— 9) respectively—an opera- 
tion which gave him just the required ten (19 —9). It may be 
asked what made him select for reduction just those two items, 
the breast and palate. "The answer to this question can only be 
conjectured ; but what may be said on the subject will be found 
explained in the Third Section (§§ 57 and 67). Of course the 
process here suggested by which the Traditional Recension of 
Susruta’s statement on the skeleton was constructed is purely 
speculative: it may or may not have so happened ; but to myself 
it appears to possess much probability. 


D. THE System or THE VEDAS 


§ 42. The Statements in the Šatapatha Brāhmana 


1. It may be useful to present in their entirety those passages 
from the Satapatha Brakmana to which I have briefly referred in 
some of the preceding paragraphs. They occur in the tenth and 
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twelfth sections (kända) of that work, in the course of describing 
the erection of the fire-altar. In the building of it, 360 bricks 
were used together with the chanting of hymns consisting of 
a varying number of verses. With these bricks and hymns the 
body and certain of its parts are compared in a mystical way. 

2. Total Number of Bones. In the tenth section (kānda), fifth 
chapter (adhydya), fourth paragraph (Žrē%naņa), and twelfth 
clause the total number of the bones of the human body is 
compared to the 360 bricks of the fire-altars, as follows! : 


‘But indeed that fire-altar also is the body—the bones are 
the enclosing stones, and there are 860 of these, because there 
are three hundred and sixty bones in man; the marrow-parts 
are the yajusmati bricks, for there are three hundred and sixty 
of these, and three hundred and sixty parts of marrow in man.’ 
(Vol. iv, p. 387; Original Text in § 99, cl. 1.) 


Again in Section XII, 3, 2, clauses 3 and 4: 


‘There are three hundred and sixty nights in the year and 
three hundred and sixty bones in man; and these (two) now are 
one and the same;—there are three hundred and sixty days 
in the year, and three hundred and sixty parts of marrow in 
man, and these (two) now are one and the same. And there 
aro seven hundred and twenty days and nights in the year, and 
seven hundred and twenty bones and parts of marrow in man, 
and these (two) now are one and the same” (Vol. v, p. 169; 
Original Text in $ 99, cl. 1.) 

8. Bones compared to Hymns. The number of bones in certain 
parts of the body are compared to certain hymns in Section XII, 
2, 4, clauses 9—14, as follows (Original Text in $99. el. 3): 

*(9) The three-versed hymn-form (trivrt) is the head (siras), 
whence that (head) is threefold— skin, bone, and brain. 51 The 
fifteen-versed hymn-form (zaīcadaša) is the neck-bones (grivah) ; 
for fourteen of these are the transverse processes (Zarü£ara) ; and 
their strength (virya) is the fifteenth; hence by means of them, 
though small, man can bear a heavy load. "Therefore the 
fifteen-versed hymn is the neck-bones. (11) The seventeen- 
versed hymn-form (saptadasa) is the breast (uras) ; for there are 
eight costal cartilages (jatru) on the one side, and eight on the 
other, and the breast-bone (ras, sternum) is the seventeenth. 


E The translations are taken from, or based on, Professor Eggeling's 
Translation in the Sacred Books of the East, vols. iv and v. 
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Therefore the seventeen-versed hymn is the breast. (12) The 
twenty-one-versed hymn-form (ekavizinša) is the abdominal portion 
(udara) of the spine. For within the abdomen there are twent 

transverse processes (Auntdpa), and the abdominal portion of the 
spine is the twenty-first. Therefore the twenty-one-versed hymn 
is the abdominal portion of the spine. (18) The thrice-nine- 
versed (or 27-versed) hymn-form (érizava) is the two sides 
(parsva). There are thirteen ribs (parsu) on the one side, and 
thirteen on the other ; and the two sides make up the thrice-ninth 
(or 27th). Therefore the thrice-ninth hymn is the two sides. 
(14) The thirty-three-versed hymn-form (/rayastrimía) is the 
thoracic portion (ea) of the spine; for there are thirty-two 
transverse processes (karūkara) in it, and the thoracic portion of 
the spine is the thirty-third. Therefore, the thirty-three-versed 
hymn is the thoracic portion of the spine.’ (Vol. v, pp. 163-5.) 


4. Position of Costal Oartilages. The position of the costal 
cartilages is described in Section VIII, 6, 2, clauses 7 and 10, 
as follows: 


*(1) The %7s/64 (metres) are the breast-bone (was): he 
(i.e. the sacrificer) places them on the range of the two retadsic 
(bricks), for the ve/ahsic (bricks) are the back-bones (prsti), and 
the back-bones lie over against the breast-bone. (10) The drthati 
(metres) are the ribs (parsu); the kakub (metres) aro the thoracic 
vertebrae (kasa). The brihati he places between the frisfubž 
(metres) and fakubh (metres), whence these ribs (paršu) are 
fastened, at either end, to the thoracic vertebrae (Atkasa) at the 
back and (interiorly) to the costal cartilages (jatru) in front.’ 
(Vol. iv, p. 114; Original Text in § 99, cl. 4.) 


5. Date of Šatapatha Brālmaņa, and its Relation to Charaka 
and Sušruta. The traditional author of the Satapatha Brahmana 
is Yajnavalkya, who is said to have flourished at the court 
of Janaka, the famous king of Videha, and contemporary of 
Ajātašatru, king of Kasi (Benares). The latter, the celebrated 
ruler of Magadha and Kāšī, was a contemporary of Buddha. 
His accession took place approximately in 491 B.c. Accordingly 
Yajnavalkya may be dated about 500 ».c.! The anatomical 


"On the dates see Weber's History of Indiam Literature (3rd 
English ed.), pp. 116 ff.; Prof. Eggeling's Translation of the Satapatha 
Brākmaņa in vol. xii of the Sacred Books of the East, Introd., 
pp. xxxv f; Prof. Rhys Davids Buddhist India, pp. 12-16; 
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comparisons, quoted above, show that in his time both the 
medical schools of Ātreya and Suéruta were in existence, and 
that he possessed some knowledge of their respective theories 
on the skeleton. For he derived from Sušruta the allotment 
of seventeen bones to the breast ($6 33, 34), Ātreya-Charaka 
counting only fourteen ($ 4); while he got the total of 360 
bones of the skeleton from Atreya, Sušruta having only 300. 
In his choice of particulars from the two systems, of course, 
he was guided by the requirements of his mystic treatment 
of the fire-altar. As to Suéruta's surgical text-book, it may be 
noted that Yajnavalkya was a native of Eastern India, and that 
Indian surgical science, in all probability, took its origin in that 
part of India (§ 2, cl. 3). 

6. Acquaintance with Sušruta. Yajnavalkya’s acquaintance 
with the system of Sušruta is further shown by the curious 
circumstance that he counts 360 marrow-parts, that is, as 
many as there are bones. Clearly, he believed that every 
bone contained a ‘marrow-part’. This belief is closely 
related to Suégruta’s doctrine, which also ascribes what may 
be called a ‘marrow-part’ to every bone. Charaka has left 
no statement on the subject, but Susruta, in the Introduc- 
tory Section (Sūlra Sthāna) of his text-book (ch. xiv, verse 6, 
Jiv. ed., p. 48; Original Text in § 99, cl. 2), teaches that ‘ from 
fat (medas) originates bone, and from the latter marrow (maa) °. 
In the Anatomical Section (Šārīra Sthāna, ch. iv, cl. 9, Jiv., 
p. 819; Original Text in $ 99, cl. 2), he further states that ‘fat 
(medas) occurs in the abdomen, and in both the small and 
large bones of all beings’; and, ibid., cl. 10, he explains that 
‘the fat which is found in the interior cavity of the large bones 
is called marrow (majjan), while that which is found in all 
other bones is called bloody (sa-rakla, or red) fat; further the 
grease (sneka) which attaches to clean flesh (of the abdomen) 
is known as suet (vasa), while in all other conditions fat (medas) 
is simply denoted grease (sueha)’. In the view of Susruta, 
therefore, all bones contain the same fatty tissue (medas) : only 
it is red in the small bones, and yellow in the large ones, the 


Mr. V. Smith's Early History of India, pp. 26 ff. ; Messrs. Hoernle and 
Stark’s History of India, p. 21. 
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latter kind being distinguished as marrow (47/42). The author 
of the Satapatha Brēlmaņa only differs in employing the term 
majjan in the sense in which Sušruta uses the term 72edas.1 

7. Confused Counting tu the Satapatha Brahmana. In the 
enumeration of the bones of the trunk, the author of the 
Šatapatha Brālmaņa, not being a medical man, but a theo- 
logian, is rather confused. The items of his count are: 


In the Neck . ; . 15 bones 
» Breast . : ee Uri 
» Lower Spine 21 } 54 
» Upper Spine 33 geet 
» Ribs : 2 27 


Here the first two items are correct, being taken (rom Atreya- 
Charaka ($ 4) and Susruta (§ 35) respectively. But the numbers 
of the bones of the spine and the ribs, 54 and 27 respectively, are 
very strange. It almost looks asif they were due to a misreading, 
or false recollection, reversing the true numbers 45 and 72,2 
The former (i.e. 45) is the total of the bones of the spine in the 
system of Atreya-Charaka ($ 4), while the latter (i.e. 72) is the 
total number of the ribs with their sockets and tubercles in both 
systems, of Ātreya as well as of Suéruta. 

8. Continuation. But further, the principle of counting is no 
less confused. Sušruta counted the bones of the breast on a 
principle different from that on which he counted the bones of 
the neck and back (that is, of the whole spine). The breast he 
counted by taking it to consist of a median bone (sternum), 
giving off an equal number of branch bones (costal cartilages) 


‘It deserves notice that also modern Anatomy distinguishes 
between red and yellow marrow, the latter being found in the 
medullary cavity of the long bones, the red in the cancellous parts of 
those bones as well as in all other bones. The red marrow has its 
name from the blood-vessels in it, while the yellow has its name 
from the oil gradually developed in it. The yellow kind is what is 
popularly known as marrow, and which Sušruta distinguishes as 
majjan. See Gerrish, Textbook of Anatomy (2nd ed., 1903), pp. 53, 113. 

* Misreading would be an obvious solution, if we could assume 
that at the time of the composition of the Šatapatha Brahmana the 
system of numeral notation based on ‘the value of position’ was 
already known. With the older system of notation by means of 
distinct signs for the tens and for the units, the theory of misreading 
is far less intelligible. It must, then, be a case of false recollection. 
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on either side. But in the spine, he counted each vertebra 
separately without any median column. Ātreya-Charaka, less 
correctly, had applied the former method of counting also to the 
neck ($ 61). In the Satapatha Brahmana, even more confusedly, 
it is extended to the whole of the spine. The latter is supposed 
to consist of a median column, divided into an upper (a2744) 
and a lower (dara) portion, either of them giving off an equal 
number of branch bones (transverse processes) on either side. 

9. Continuation. As to the ribs, the very non-anatomical view 
is taken of counting the collar-bones as a species of ribs, and thus 
obtaining a total of thirteen ribs on either side of the sternum. 
This. explanation of the otherwise unintelligible count of thirteen 
ribs has been suggested by Professor Eggeling in his Translation 
of the Satapatha Brihmanu (Sacred Books of the East, vol. xliv, 
p. 164, footnote 2), and is undoubtedly correct. The fanciful 
count itself, of course, is due to the mystical exigencies of the 
author of the Satapatha Brahmana. 

10. Continuation. Finally, another quite non-anatomical pro- 
cedure of the same author is the description of the head (or 
rather, cranium, siras) as consisting of skin, bone, and brain. 


$43. Statement in the Atharva Veda 


1. The hymn on the creation of man, which is referred to in 
§ 2, cl. 2, is the second in the tenth book of the Atharva Veda. Its 
composition is traditionally aseribed to a certain sage (rsi) Nārā- 
yana. This sage is the traditional author also of the famous 
hymn on the sacrifice of man (purusa-sūkta), which is found 
both in the Rigveda and the Atharva Veda, and is regarded as 
‘one of the very latest poems of the Rigvedie age "—an age 
‘which can hardly be less remote than 1000 B.C.! It seems 
probable that he is identical with the Narayana, to whom Indian 
medical tradition ascribes the composition of certain very ancient 
medical formulae,* and who, from all these considerations, comes 


1 See Rigveda, x. 90, and Atharva Veda, xix. 6; Professor Mac- 
donell’s Sanskrit Literature, pp. 44, 47, 133. ` 

2 One formula for the preparation of a medicated oil has the 
very early authority of the Bower MS., Part ILI, verses 37-53. 
Another formula for preparing a compound powder is recorded in 


CC-0. Gurukul Kangri Collection, Haridwar 


MES. 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


110 TEXT-CRITICAL. THE RECORDS [$ 48 


within the semi-mythieal period of the history of Indian 
medicine (§ 2, cl. 2). 

2. The initial eight verses of the hymn in question run 
as follows! (Original Text in § 100): 

Verse 1. By whom were fixed the two heels of man? By 
whom was the flesh constructed? By whom the two ankle- 
bones; by whom the slender digits; by whom the apertures; 


by whom the two sets of long bones, in the middle? Who: 


made their bases? 

Verse 2. How did they (the devas) make the two ankle- 
bones of man below, and the two knee-caps above? The two 
legs, furthermore—how, pray, did they insert (them) ? and the 
two knee-joints—who conceived them ? 

Verse 8. A four-sided (frame) is formed by their ends being 
firmly knit together. Above the two knees (there is) the pliant 
abdomen. The two hips and the two thighs that there are, who 
has created them, (those props) through which the trunk becomes 
so firmly set up ? 

Verse 4. How many devas, and who among them, contributed 
to build up the (bones of the) breast and the (cartilages of the) 
windpipe of man? How many disposed (the ribs of) the two 
breasts; who, the two shoulder-blades? How many piled up 
the neck-bones; how many, the back-bones ? 

Verse 5. Who constructed the two arms of his for the 
exertion of strength? Which deva hoisted the two collar-bones 
on his trunk ? 

Verse 6. Who pierced the seven apertures in the head: the 
two ears, two nostrils, two eyes, the mouth—these (organs of 
sense) in whose surpassing might quadrupeds and bipeds walk 
their way in all directions ? 

Verse 7. For within the two jaws he fixed the tongue, and 
installed the far-reaching mighty voice. The devas pervade the 


Midhava’s Siddhayoga, ch. xxxvii, verses 18-25 (p. 307), and Dyidha- 
bala’s complement to the Charaka Samhita, Cikitsita Sthana, ch. xviii, 
verses 122—9 (p. 649, ed. 1895). 

* Several of the Sanskrit terms, occurring in this hymn, are very 
rare. On these and other philological matters my Studies à. Ancient 
Indian Medicine, No. IT, in the Journals of the Royal Asiatic Society, 
for 1906, pp. 915 ff., and 1907, pp. 1 f., may be consulted. 
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(three) worlds, they dwell in the waters, but which of them 
conceived it? 

Verse 8. Whoever first constructed that brain of his, the 
brow, the facial bone, the cranium, and the structure of the jaws, 
and having done so, ascended to heaven, who of the many devas 
was he? 

3. The significance of these verses comes out very clearly, 
when the system of the bones of the human body disclosed in 
them is compared with the osteological systems of Atreya-Charaka 
and Su$ruta. The three systems are shown in the subjoined 
Table, the arrangement of which follows the order of the verses 
in the hymn of the Atharva Veda. The systems of Charaka 
and Sušruta, in columns V and VI, are quoted from $ 7 and $34 
respectively ; and the braeketed numbers in the columns refer 
to the order of the bones in those paragraphs. 
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4. It will be noticed in the preceding table that while the 
several items, taken singly, do not follow one another in the 
Atharvie column IV in exactly the same order as in the Charakiyan 
and Susrutiyan columns V and VI, they do so nevertheless, if 
regard is had mainly to their grouping in the Atharvic verses 
(col. I. The only exception to this rule is the collar-bone 
(No. 16 in col. II), which occupies a rather different place in 
columns V and VI. It is not difficult, however, to see the 
reason of this exception. The Atharvie hymn mentions the 
collar-bone, in verse 5, in connexion with the mention of the 
upper limb (5222) which serves to join it to the trunk. 

5. A much more important point to observe is that, as the 
table shows, the system of the Atharva Veda more nearly 
approaches the system of Atreya-Charaka than that of Sušruta. 
The only point of agreement in the Atharvie and Sušrutiyan 
systems is that both content themselves with a brief reference to 
the bones of the upper extremities (as being alike to those of the 
lower extremities), but do not enumerate them separately as the 
Charakiyan system does. This, however, is a merely formal and 
unimportant point. A really important circumstance is that the 
Atharvie system shares with the Charakiyan one of the most 
striking points, in which the latter differs from the system of 
Sušruta, namely, the assumption of a central facial bone in the 
structure of the skull (Nos. 17 and 18 in the Table; see also 
$11, cl. 5; $18, cl. 4; § 17, cl. 4; $23, cl. 32). This is a 
point which will be found fully explained in § 66. It may be 
added that the Atharvie term pratistha for the base of the long 
bones (No. 5 in the Table) obviously agrees with the Charakiyan 
term adhisthana, and widely differs from the Susrutiyan zea. 
The closer agreement of the system of the Atharva Veda with 
that of Atreya-Charaka is nothing more than might have 
been expected from their closer chronological position, as ex- 
plained in § 2, cl. 4. The two circumstances suggest mutual 
confirmation. 

6. It_sts deserves notice that the Atharvie system knows 
only of two bones as constituting the shoulder-girdle—viz. the 
collar-bone (arsa, No. 16 in the Table) and the Shoulder-blade 
(kapkoda, No. 18). It thus serves to confirm the correctness 


IIOERNLE I 
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of omitting the item asa from the osteological summary 
of Charaka (Š 6, and § 25, Note). The two systems, of the 


. Atharva Veda and Atreya-Charaka, being in other respects 


in such close agreement, it becomes increasingly probable that 
the latter system likewise knew only of two bones in the shoulder, 
viz. the collar-bone (asaZa, No. 17 in 3 7) and the shoulder- blade 
(ansa-phalaka, No. 16, àbid.). 
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SECTION IIl 
ANATOMICAL. IDENTIFICATIONS 


§ 44. Preliminary Remarks 


1. BeronE proceeding to the detailed identification of the 
bones which, according to the early Indian anatomists, compose 
the human skeleton, it may be useful to note the following 
preliminary points. 

2. According to modern Anatomy, there are about 200 bones 
in the adult human skeleton. The early Indian anatomists, 
on the other hand, count either 360 (Atreya) or 300 (Suéruta) 
bones. This large excess is principally due to the fact that 
(besides including the teeth. nails, and cartilages) they counted 
prominent parts of bones, such as are now known as ‘processes’ 
or ‘protuberances’, as if they were separate bones. Their reasons 
for counting in this manner were mainly three. 

8. Sometimes processes, or protuberances, of bones were 
popularly known by special names, and regarded as special bones. 
Examples are the malleoli, or ankle-bones, and the styloid 
processes, or wrist-bones. In such cases it was probably a mere 
concession, made by the early Indian anatomists, to popular 
usage that they enumerated them in their lists as separate 
bones. In other cases the separate enumeration of processes 
or protuberances was due to an exaggerated regard for the 


-homological principle. For example the right and left halves 


of the skeleton were regarded as homologous. Hence, seeing 
that the vertebral column lay in the median line, the transverse 
processes on the right and left of the several vertebrae were 
counted as separate homologous bones (§ 59). Sometimes, again, 
it was a fancy for artificial symmetry which led to the 
multiplication of bones. To this cause, probably, is due the 


1 See Dr. Gerrish’s Textbook of Anatomy, p. 113. 
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assumption of the existence of a third joint in the thumb and 
great toe ($ 47), and of twelve costal tubercles instead of ten 
(§ 58). 

4. All these cases are examples of the multiplication of bones ; 
but the opposite process of unification also occurs. Here a number 
of bones is counted as a single bone, either from deference to an 
older or popular theory, or because they were thought to constitute 
a peculiar unity. Conspicuous examples are the bones of the 
carpus and tarsus ($ 49), and, in Sušruta's system, the ankle- 
bones (§ 52). 


(45. The Practice of Dissection 


1. Allowing for the modifying causes explained in the preceding 
paragraph, the views of the early Indian anatomists are sur- 
prisingly accurate. This is due to the fact that they were 
accustomed to the practice of preparing the dead human body 
for actual examination, and that, therefore, their views were the 
direct result of an experimental knowledge of the skeleton. It is 
true that the Compendium of Charaka’ contains no reference 
whatever to the practice of human dissection; and it must, 
therefore, remain doubtful whether, and to what extent, that 
practice was observed in the school of Atreya. But there can be 
no'doubt as to the practice being known and observed in the 
school of Susruta ; for his Compendium contains a passage which 
gives detailed instructions regarding the procedure to be adopted 
in preparing a dead body for anatomical examination. 

2. The passage in question occurs at the end of the fifth 
chapter of the Anatomical Section (Sarira Sthana) of the 
Compendium, and runs as follows: 


* INo accurate account of any part of the body, including even 
its skin, can be rendered without a knowledge of anatomy. 
Hence any one who wishes to acquire a thorough knowledge 
of anatomy must prepare a dead body, and carefully examine all 
its parts. For it is only by combining both direct ocular 
observation and the information of text-books that thorough 
knowledge is obtained. For this purpose one should select 
a body which is complete in all its parts. It should also be 
the body of a person who was not excessively old, nor who died 
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of poison or of a protracted disease. Having removed all 
excrementitious matter from the entrails, the body should be 
wrapped in rush, or bast, or grass, or hemp, and placed in a cage. 
Having firmly secured the latter, in a hidden spot, In a river 
with no strong current, the body should be allowed to decompose. 
After an interval of seven days the thoroughly decomposed body 
should be taken out, and very slowly scrubbed with a whisk 
made of grass-roots, or hair, or bamboo, or bast. At the same 
time, every part of the body, great or small, external and internal, 
beginning with the skin, should be examined with the eye, one 
after the other, as it becomes disclosed in the course of the 
process of scrubbing.’ (Original Text in § 95.1) 

8. The procedure, thus described, will doubtlessly enable the 
observer to recognize such structures as the clusters (furca) 
of small bones which make up the carpus and tarsus. But it 
would hardly suffice to enable him to discover bones lying 
interiorly ; such, for example, as the ethmoid, sphenoid, vomer, 
and others in the interior of the head. As a matter of fact, 
we do not find these latter hones mentioned even in the more 
accurate list of Susruta. 


§ 46. Conspectus of the Ancient Indian and Modern 
Systems 


1. The subjoined comparative table, setting side by side the 
system of Modern Anatomy and the systems of Atreya-Charaka 
and Sušruta, as well as the skeleton shown in Figs. 4 and 5, may 
serve as a guide to the detailed identification of bones discussed 
in the succeeding paragraphs. Column I on Modern Anatomy is 
based on Dr. Samuel O. L. Potter's Compend of Human Anatomy 
(5th ed., 1893), pp. 9, 10 ; column II on $$ 4,7; and column III 
on § 34, 


ion is given i R t Joly's Indian 

1 A German translation is given In Professor Jolly's 
Medicine, pp. 44, 45, in the Cyclopedia of Indo-Aryan Research. 
See also Dr. Wise's Hindu System of Medicine (new issue), pp. 68, 69. 
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d 
I. Potter. TI. Charaka. III. Sušruta. | 
A. Four Extremities. 
1 Phalanges, or 
joints of fin- pāņi-pād- pani-pad- 
gers and toes 56 ānguli 60 ānguli 60|$47 | 
2 Metacarpus and | 
Metatarsus, ^ 
Long bones 20} galaka 20 | tala 20|$48 asi 
3 Carpus and tar- 
sus, Clusters, 
or Bases 30 | adhisthana 4 | kūrca 4|$49 
4  Oscaleis, heel parsni 2 | parsni 21§ 50 
5 Forearm (Ra- 
dius, Ulna) 4 J aratni 4 | aratni 4|$51 
6 Styloid pro- | 
cesses, wrist- i 
bones manika 4 | manibandha 2|$52 
7 Olecranon, el- 
i bow-pan kapalika 2 | kürpara 2|$53 1 
8 Leg (tibia and ` 
fibula) 4 | jangha 4 |jangba 4|$51 r 
| 9 A Malleoli, 
ankle-bones gulpha 4 | gulpha 2|$52 
= 10 Patella, knee- 
Š cap 2 |janu 2 |jānu 2|$53 d 
11 Arm (humerus) 2 | bahu-nalaka 2| bahu 2|$54 
12 Thigh (femur) 2 |ūru-nalaka 2|ūru 2|$54 p Uo 
120 110 106 
i B. Trunk. 
Me : Shoulder : 
3 13 Clavicle, col- 
j lar-bone 2 | aksuka 2 | aksaka 21§ 55 
14 Scapula, : 
1 shoulder-blade 2 | amsa-phalaka “2 'amsa-ja 2 $ 56 
Y 15 Thorax: Ribs 24] pargvaka, &c. 72 pāršvaka, &c. 72|$58 i 
16 Sternum, ) 
| breast-bone ^ 1 uras 14 | uras 17|§ 57 
17 Vertebrae, thora- 
cic andlumbar 17 prstha 30|$59 
18 Pelvis: Sacrum 1 fosta 45 | trika 1/§ 60 
19 Coccyx 1 guda 1|$60 i 
20 Ilium, is- ^" 
chium | 2 $roni-phalaka ^ 2 mnitamba 2|$ 60 
21 Pubes bhag-asthi 1 | bhaga 1|$60 
50 138 128 
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Li 
I. Potter. If. Charaka. | III. Su£ruta. | 
C. Head and Neck. 
22 Cervix: 
| Vertebrae, 
+ . Neck-bones  7|grivà 15 grīvā 9| $61 
" | 2 23 Trachea, bron- 
ae ee chi, wind- | |, 
pipe jatru 1| kaņtha-nādī 4|$62 
24 Cranium, si | 
. Frontal) (pan- 1 | 
j Parietal sae 2| maa 4 | &rah-kapala 6863 
3 Occipital} (bones 1} 
Sphenoid 
F Ethmoid 1 Á 
r. 25 Temporal 2 | gankhaka 2 | sankha 219 64 
26 Tace: 
Superior 
Maxillary ;jaws 2 ) ed 
à Inferior do. 1 |hanu, hanumüla 3| }hanu 2|$ 65 
Superciliary J "a 
ridges, brows lalata $ 66 
27 Malar 2 | ganda-kūta 1 | ganda 2|§ 66 
28 Nasal 2 | nāsikā nasa 3|$ 66 
4 29 Palate bones 2 | tālūsaka 2| tālu 2|$67 
PS 4 Lachrymal 2 
r Inferior tur- 
ñ binated 2 
Vomer 1 
Hyoid 1 
30 Additional: s 
Í Teeth danta 32 | danta 32 bee 
Sockets of teeth | ulükhala 32 š 68 
* Nails nakha 20 ā 21$ 70 
Eyeballs aksi-kosa 2n 
Ears karna E 
i CÓ 
Total : 30 , 112 66; 
Grand total: 200 360 300 
«7 
) 
£ 
| 
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| 
Cranial Bone, Srraģrkapāla 1 


Superciliary Ridge, Lalita 


Eyeball, Mie | 


Cheekbone, Gandakiifa 


k Temporal Bone, Saiitha 


Nasal Bone, Vāsikā 


Teeth, Dasta Ramus, Hanumila-bardhana 
, Danta 


Jawbone, Hanu i 


Ribs, Parsvaka. = | 
Collarbone, disaka, Aifisa | 


ZS 
SDS RRA ------ i 


WW 2B 


Breastbone, Vras. /\ 


Pelvis, "Sroni 


Hipbone, ‘Sroutphalaka, 
Nitamba } 


Sacrum, Trika 


Coccyx, Guda 


III? Upper Limbs, Bāku. (3,4) 


Demet cedex E AE CS 


Pubic Arch, Bžaga 


Kneecap, Yann 


III? Lower Limbs, Saki. (5,6) 


Astragalus, K777ca-£iya. 


Metatarsus,(Sa/ākā, Tala 


Phalanges, Artguli- 
Nails, Naka 


Fic. 4. Human SKELETON. Asthi-sumgraha. Front View. 
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| Cranial Bones, Sira/ ba pál; — rae eee ee 
| a 
| Ear, Karya ‘ZS 
= š 
| Neck, Grfoa E: rāti 
| ls? 
| Vertebral Column, Prstkavarizta, res E z 


1 
D 
` 


N 
» 


Acromion Process, 4 visa £iifa. 


Shoulderblade, stritsapi:ataka US 


$ 


U 


D 
1? 


Y 


Arm, Båhn-nalaka 


| 

Forearm, «ratni < Uma, 
| CODES Radius 
| 


Styloid Processes, Manik: 


—— 
ssi z 


IT Q------l-.---------.---.----.- T 


IIL Limbs, 4 


T 


| Carpus, Adhisthana, Kūra N K) 
alii. S 

| — 
TRN 

Ü 


4 Nails, Nakita Ji 


akAa, (3-6) 


Se 


Leg, Jañgha «Ia 


Malleoli, Gu/pha 


EXE SICCO C. 


2; Hor hew. 
Fic. 5. Human SKELETON.  Zsthi-sangraha. Back View. 


CC-0. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri | 
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A. Tur Four EXTREMITIES 
(4v. The Phalanges 
Pani-pad-diguli, or phalanges of the hands and feet. Both 
Atreya-Charaka and Suéruta count sixty of these phalanges, l. 
2] . 
I 
| j 
\ 
Ë 
E 
Fic. 6. Fic. 7. 1 
OUTLINES or THE HAND. Our ines OF THE Foor. 
I 1-8. Carpus, IC@o'ca. 1-7. Tarsus, Kūrca. | 
ti 1. Scaphoid gk a 1. Os calcis, Parsni. | 
h 2. Semilunar PR 9. Astragalus, Kūrca-siras. 
1 3. Cuneiform. 3. Navicular. 
i 4. Pisiform. 4. Cuboid. 
1 5. Unciform. 5. External cuneiform. | 
H 6. Os magnum. 6. Middle » ; 
A 1. Trapezoid, T. Internal | ,, I 
! 8. Trapezium. I-V. Metatarsus, Salākā. 
H I-V. Metacarpus, Salaka. a-c. Phalanges, Anguli. 
| a-c. Phalanges, Aīguli. M. M. Malleoli, GuZpha. 
S.S. Styloid Processes, Manika. 
giving three to each finger and toe. The actual number is only z 
fifty-six, there being in reality only two phalanges in the thumb 
. and great toe. Professor Pancoast, however, counts fifteen f 
i 
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phalanges in either hand, classing the first metacarpal bone 
among the phalanges of the thumb! and thus making the total 
of the phalanges to be fifty-eight. He would seem to consider 
the trapezium (Fig. 6), one of the carpal bones with which 
the first metacarpal articulates, to be the real metacarpal of the 
thumb, and the real homologue of the metacarpals of the other 
four fingers. According to the usual view the clusters of carpal 
and tarsal bones contain eight and seven bones respectively. 
Professor Pancoast’s theory would equalize their numbers by the 
exclusion of the trapezium. It is interesting to observe that 
Chakrapanidatta’s somewhat obscure remarks on the phalanges 
seem to indicate his having held a similar view. For he says 
($11): ‘As to the third joint of the thumb and great toe, it must 
be understood to be contained within the respective hand or 
foot,’ that is, within the palm or sole or, in other words, among 
the metacarpal or metatarsal bones. And he adds: ‘The long 
bones belonging to the thumb and great toe are also of small 
size’; that is, he appears to have identified the trapezium as 
the first metacarpal, and the internal cuneiform bone of the 
tarsus (Fig. 7) as the first metatarsal. How far the explanation 
of Chakrapanidatta may be the survival of an ancient tradition 
going back to the time of Atreya and SuSruta, it is, at present, 
impossible to say. But on the whole it seems more probable 
that the reckoning of sixty phalanges by the ancient Indian 
anatomists is based on fancied claims of symmetry (§ 44). 


§ 48. The Long Bones 


1. Pāni-pāda-šalākā, or the long bones of the hands and feet. 
These axe the metacarpal and metatarsal bones. Charaka counts 
twenty of them, five in either hand and foot (§ 4), which agrees 
with the actual number. Sušruta, in his list (§ 27), aggregates 
them under the term /a/a, which signifies the palmar and plantar 
portion of the hand and foot respectively. The Atharva Veda 
(§ 48) denotes that portion by the term wchlakha. 

2. It may here be useful to note that the combined term 
tala-kūrca-gulpha, sole-eluster-ankle, employed by Susruta in his 


1 Dr, Potter's Compend of Human Anatomy, pp. 49, 50. 
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list (§ 88) denotes the whole (roughly rectangular) portion of 
the foot and hand, as shown in Figs. 6 and 7, exclusive of the 
phalanges. That is to say, it signifies the metatarsus (tala), 
tarsus (Aurea), and malleoli (gu/pha) of the foot, and similarly 
the metacarpus (Zala), carpus (kūrca), and styloid processes 
(maņibandha) of the hand. 


$49. Bases or Clusters 


1. Pāņi-pāda-šalāk-ādhisthāna, base (prop) of the long bones 
of the hand and foot; or simply stāva or pratisthd, base; or 
kūrca, cluster (of bones). The first-mentioned term occurs in the 
lists of Charaka (§ 4) and Bheda (§ 12); the second and third in 
the lists (non-medical) of Yajnavalkya (§ 16) and the Atharva 
Veda ($ 43) respectively; the fourth in the list of Sušruta. 
See Figs. 6 and 7. 

2. Atreya, whose system is reported by Charaka and Bheda, 
appears to have held the opinion that the long bones (metacarpals 
and metatarsals) were fixed in one bone as their common base. 
He may have known that this base (the carpus, or tarsus) was 
really composed of a cluster of small bones, but the term adAi- 
sthana (or sthana) which he chose as its name, rather suggests 
that he thought it to be a single undivided bone. Actual 
examination of a prepared skeleton, such as Suéruta certainly 
practised (§ 45), would, of course, have set him right; but it may 
be doubted whether he ever went beyond a superficial examination 
of a dead body. 

8. Sušruta's use of the term Zürca, cluster, which he substitutes 
for adhisthāna, base, is by itself sufficient to show that he was 
aware of the true nature of the ‘base’, as being made up of 
a cluster of small bones. It is not improbable that he knew 
even the exact number of the small bones which constitute each 
cluster (eight in the carpus and seven in the tarsus), but, so far 
as I know, there is no passage in his Compendium which 
definitely proves it. Rather inconsistently, but probably in 
deference to the older view, he continued, for the purpose of his 
list, to count his ‘cluster’ as one bone. But of course, properly 
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interpreted, this only means that he counted the ‘cluster’ as 
a composite bone, or rather as a set of bones. 

4. Theidentity of the organ which Susruta calls kūrca, cluster, 
may also be inferred from a passage in which he describes 
its position in the limb. In the sixth chapter of the Anatomical 
Section (Šārīra Sthāna), explaining his doctrine of the ‘vital 
spots’ (marman), he says: 


* Between the great toe and the toe next to it, there lies the 
vital spot called Zs/pra. Upwards of this £s/pra, both ways 
(i.e. exteriorly and interiorly), there lies the vital spot called 
kūrca? (Original Text in $ 97, cl. 1.) 

Referring to Fig. 7, it will be seen that Susruta’s Žūrca, or 
cluster (of bones), lies on the exterior and interior sides of the 
foot, beyond the great and second toes. As a matter of fact, 
the seven bones of the tarsal cluster are in modern Anatomy 
considered as ‘placed in two rows, side by side, two bones in 
the external row, five in the internal, as follows: externally, 
os caleis (No. 1), and cuboid (No. 4); internally, astragalus 
(No. 2), seaphoid or navicular (No. 3), and the three cuneiform 
(Nos. 5,6, 7).  Mutatis mutandis these remarks apply also to 
the carpal cluster. The eight bones of that cluster are now 
usually considered as ‘placed in two rows, one in front of the 
other, with four bones in each row'. But they may also be 
considered as placed (Fig. 6) in two rows, side by side, four bones 
externally (Nos. 3, 4, 5, 6, unciform, pisiform, cuneiform, os 
magnum); and four internally (Nos. 1, 2, 7, 8, scaphoid, semilunar, 
trapezoid, trapezium). | 

5. The only difficulty about Sušruta's kūrca, or cluster, arises 
(rom the fact that the Traditional Recension of his statement 
on the skeleton ($ 27) ascribes to him, by implication, the 
doctrine that there are eight Žūrca, or clusters, in the four 
extremities, two in either hand and two in either foot. It has 
been shown, however, in § 31, that this is a complete error, 
foisted into the system of Sušruta, in all probability, from 
the system of Vagbhata I (8 37, also pp. 99, 103). 'The true 
doctrine of Susruta, stated by himself in explicit terms (§ 31), 


1 See Dr. Potters Compend of Human Anatomy, pp. 48 and 53. 
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knows only four Aurea, or clusters, one in either hand, i.e. the 
carpus, and one in either foot, i.e. the tarsus. 

6. It might be thought that Vagbhata I derived his doctrine 
that there are eight Zica, two in either hand and two in either 
foot, from the circumstance, above referred to, that the small 
bones of the carpi and tarsi are placed in two rows. One would 
thus obtain eight rows of small bones, two in either hand and 
two in either foot; and it might be thought that Vagbhata I 
wanted to express that circumstance by his count of eight kūrca, 
or rows. In support of this view it might be said that 
Vāgbhata I also counts four ya, or ankle-bones, as well as 
four manibandha, or wrist-bones (Š 87). Seeing that there are 
actually two malleoli (or ankle-bones) in either leg, and two 
styloid processes (or wrist-bones) in either forearm, it seems 
a very plausible conclusion that Vagbhata I was really thinking 
of the four malleoli and four styloid processes when in his list 
of bones he enumerates four gudpha and four manibandha; and 
similarly that he was thinking of the eight rows of small bones 
in the two carpi and tarsi, when he counted eight kūrca. But | 
such a view would credit Vagbhata I with more consistency 
and more accurate knowledge of anatomy than he really 
possessed. How little of both qualities his statement on the 
skeleton exhibits has been already shown in $38. A striking L | 
proof of his imperfect knowledge of the skeleton is the | 
circumstance that in his list (§ 37) he enumerates both adhi- I 
sthana and kūrca as two distinct kinds of bone. By the former | 
he understood the carpus and tarsus. This is clear from the | 

| 
I 


y 


term pratibandhaka, or interlocker, by which he calls them. 
He says: ‘There are five long bones, and one bone interlocking 
them" (Original Text in § 93). This shows that (whatever 
Atreya-Charaka's view of the real nature of adhisthana may have 
been) Vāgbhata I took it to be a single undivided bone, on which 
the five long hones articulated. But as he had thus provided 
for the carpus and tarsus, it is difficult to understand what he 
could have imagined the additional kūrca to be. Seeing that all X 
actually existing bones (Figs. 6 and 7 ) phalanges, metacarpus ; 
(or metatarsus), carpus (or tarsus), and styloid processes (or 
malleoli) were already covered by the terms anguli, šulākū, 
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"rs o bue lf be mae E DO D 

5 ne a may be doubted whether 
Vāgbhata I had any idea as to what the Suśrutiyan term kūrea 
meant. He certainly failed to see that it signified the equivalent 
of the Charakiyan term adhisthana; and his anatomical knowledge 
was too imperfect to prevent that failure. It thus came to pass 
that, dominated by his desire of combining the two systems 
x Susruta/ and Charaka he not only superfluously counted the 
kurea, by the side of his pratibandhaka (Charaka's adhisthana). 
but actually duplicated its numbers, counting eight kūrca instead 
of four. 

7. In connexion with the cluster of bones (urea) it may 
be well to discuss the case of a bone which is not especially 
enumerated in the list of Sugruta, but which he mentions in the 
sixth chapter of his Anatomical Section (Sara Sthāna), in 
discussing the ‘vital spots’ (marman). It is there named by 
him Zürca-íiras, or head of the cluster, that is, head-bone within 
the cluster.’ He defines its position as follows: 


* Below the ankle-joint, but not on both sides, there lies what 
is called the head of the cluster) (Original Text in § 97, cl. 1.) 


By referring to Vig. 7, it will be seen at once that the bone 
here described as the head of the cluster is the astragalus (No. 2). 
It forms the lower part of the ankle-joint, and lies below the 
distal ends of the tibia and fibula with both of which it 
articulates. In the list of Suéruta ($ 27) it is not specially 
enumerated, because, of course, it is included in the cluster 
(kūrca) of which it merely forms the head-bone. But in his 
chapter on the ‘vital spots’ it had to be mentioned sepa- 
yately by the side of the cluster, on account of its being the 
location of a particularly dangerous spot, in addition to another 
dangerous spot located in the remainder of the cluster (Nos. 3, 4, 
5, 6). The astragalus (No. 2) and the os calcis (No. D are the 
two largest bones of the tarsal cluster, and Susruta distinguishes 
them by the names ‘head of the cluster’ (kūrca-širas) and * heel ' 
(pārs?) respectively. That fact definitely proves that he was 
aware of the real nature of the tarsus as being composed of 
a cluster (kūrca) of bones. Ātreya-Charaka, on the other hand, 
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knew nothing of a head of the cluster, and his heel (pargni), 
as we shall see in the next paragraph, is merely the projecting 
tuberosity of the os calcis. With him both the astragalus and 
the os calcis are included in his adhzs{hdna, or base, and there 
is nothing to prove definitely that he knew anything of the real 
composite nature of the organ which he called adhisthana. 

8. It should be mentioned that Sušruta teaches the existence 
of four &Zrca-íiras, or heads of clusters. He says: 

‘There are two ankles, two wrists, and two pairs of cluster- 
heads. These eight an experienced surgeon should know to be 
vital spots that are-apt to cause > diseases, (Original Text in 
§ 96, cl. 6.) 

What Sušruta means is, of course, that there is a head-bone 
in each of the four clusters (kërca), that is, in either of the two 
carpi and tarsi. The head-bones of the two tarsi are their 
respective astragali. Those of the two carpi would appear to be 
their respective semilunar bones (No. 2 in Fig. 6). Charaka 
(i.e. Ātreya), as has been already īndicated, does not mention 
the existence of any of these four head-bones. 


§ 50. The Heel 


Pūrsņi, or the heel. See Fig. 7. This term, as used by 
Charaka, denotes the backward and downward projection of the 
os calcis, that is, that portion of it which can be superficially 
seen and felt, and is popularly known as the heel. Accordingly, 
in Atreya’s statement of the skeleton, as reported by Charaka 
and Bheda (§§ 4, 12), the number of heels is rightly said to be 
two. In the list of Vagbhata I (Š 37), rather grotesquely a heel 
is ascribed to each of the four extremities, two in the feet and 
two in the hands, giving a total of four heels. The reason of 
this incongruous conception has been explained in § 32. It 
arose from a false construction of Susruta’s direction regarding 
the method of counting the bones of the four extremities, and it 
actually succeeded, probably on the authority of Vagbhata I 
himself, in being received into the Traditional Recension of 
Susruta’s statement on the skeleton ($ 27). "There can hardly 
be any doubt that the statement of Sušrnta, in its original and 
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genuine form, taught no more than two heels. From the 
general tenor of it, it is evident that Suéruta knew the true 
nature of the tarsus ; namely, that it is a cluster (kūrca) of small 
bones. The two largest of these small bones he distinguished 
by special names; namely, the astralagus (No. 2) by £arca-siras, 
or head of the cluster ($ 49), and the os calcis (No. 2), by parsni, 
or heel. In his detailed list of the bones (§ 27) he did not 
enumerate the ‘head of the cluster’ separately ; for of course it 
was implicitly included in the term ‘cluster’ (kūrca). But the 
heel (zársgi) he counted separately, either as a concession to the 
older system of Atreya, and to popular usage, or, perhaps on the 
whole more probably, because he did not consider the os calcis as 
constituting one of the component bones of the cluster (kūrca). 
In all probability Suéruta’s real view of the lower portion of the 
lower extremity (the portion shown in Fig. 7) was that it was 
formed by five constituents : 1, phalanges (anguli) ; 2, metatarsals 
(tala or šalākā); 3, tarsal cluster (Kūrca) of six small bones 
(Nos. 2-7; 4, ankles (gulpha); and 5, os calcis or heel-bone 
(parsnz, No. 1). The view of Atreya-Charaka differed from the 
view of Snšruta only in considering the tarsus to consist, not of 
a cluster of bones, but of a single, undivided supporting bone 
(adhisthdna), which included the body of the os calcis, but 
excluded its posterior downward projection, the latter being 
counted separately and named pazszi. In Š 65 it will be shown 
that there exists a similar difference of opinion with respect to 
the term Žanu between Sušruta and Atreya-Charaka. The 
former uses it as denoting the whole lower jaw-bone (inferior 
maxillary), while with Atreya it denotes its (roughly) triangular 
‘mental protuberance,’ popularly known as the chin (Fig. 31). 


$51. Forearm and Leg 


Aratni or pralahu, forearm, and sangha, leg. The term 
prabahu occurs only in certain manuscripts of the Vishnu 
Smriti (see § 84). In all the three statements, of Atreya (that 
is, Charaka and Bheda, §§ 4, 12), Susruta (§ 27), and Vagbhata I, 
(8 37) these two organs are correctly described as consisting of 
two bones each—viz. the radius and ulna in the forearm, and 
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the tibia and fibula in the leg. In the Atharva Veda (verse 8 in 
§ 43) the figure made by the two bones of the leg is appropriately 
deseribed as ‘a four-sided frame having its ends firmly knit 
together’; and this description of course is intended also to 
apply to the bones of the forearm. See Figs. 8 and 9. 


Fie. 8. 
Forearm, Aratni. 
a. Radius. Lec, Jangha. 
b. Ulna. a. Tibia. 
c, c. Styloid processes, Manika. b. Fibula. 
d. Olecranon process, Kapālikā. Ç c, c. Malleoli, Gulpha. 


$52. Ankles and Wrists 


Manika or manibandha, wrist-bone, and gulpha, ankle-bone. 
See Figs. 6 and 7. In literary Sanskrit these terms denote the 
wrist-joint and ankle-joint respectively ; but as anatomical terms 
they signify more precisely the wrist-bones and ankle-bones, that 
is, the distal processes of the two bones of the forearm and leg 
. which are known respectively as the styloid processes and the 
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malleoli. By the ancient Indian anatomists, according to their 
peculiar method (§ 44, cl. 8), they are reckoned as separate bones ; 
but while Atreya counts them all singly, and thus in the list, 
reported by Charaka (8 7), enumerates four wrist-bones and four 
ankle-bones, Susruta counts them by pairs, and thus in his list 
($934), has only two wrist-bones and two ankle-bones, one in 
each forearm, and one in each leg. "The Traditional Recension, 
of the list of Charaka (§ 4), it is true, counts only two wrist-bones ; 
but it has been shown in $6 6 and 25 (p. 67) that the original and 
genuine list (8 7) must have contained four wrist-bones. On the 
other hand, the Traditional Recension of Suéruta’s list (§ 27) 
gives four wrist-bones and four ankle-bones. This, as shown in 
$$ 81, 41, is also an error, due to the influence of Vāgbhata I 
($ 37), who, in pursuance of his aim of combining and harmonizing 
the two systems of Charaka and Sušruta, adopted Charaka's way 
of counting the wrist-bones and ankle-bones. 

2. The truth regarding the way in which Su$ruta contem- 
plated the styloid processes and malleoli is clearly brought out 
by the term valaya, wristlet or anklet, which he applies to them 
($30). It is obvious from this comparison that he looked upon 
each pair of styloid processes and malleoli as forming but a 
single composite bone encircling the lower part of the forearm, 
or leg, like a wristlet, or anklet (see Fig. 2, p. 80). It must be 
admitted that this is a rather fanciful way of treating those 
organs. At the same time, it is quite consistent with Sušruta's 
methods ; he treats the carpus and tarsus in exactly the same 
way. For him both are single, composite bones, or clusters 
(kūrca) as he calls them ($ 49). For the purpose of enumeration 
in the list of bones, the clusters, though consisting of a number 
of small bones, are reckoned each as a single bone, or—it would 
be better to say—as a single system of bones. Similarly, the 
pairs of styloid processes and malleoli- are counted, in the list, 
each as a single bone, or rather as a single system of bones. 


§ 53. Elbow-pan and Knee-cap 


1. Kapālikā or kūrpara,elbow-pan, and jānu or, Januka, knee-cap. 
There can be no doubt regarding the bones to which these terms 
K Z 
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refer. They are the olecranon process of the elbow, and the patella 
of the knee. The former, which ‘in its function and structure 
resembles the patella’,! is not a separate bone, but a process of 
the ulna (Fig. 8). But by the ancient Indian anatomists, 
according to their usual practice (§ 44), it is counted as a separate 
bone. ‘They follow herein our own popular usage which speaks 
of it as the ‘funny bone’ or ‘crazy bone’. 

9. The term Žūrpara is peculiar to Susruta, who expressly 
definesit as denoting the homologue of jan, the knee-cap (p. 72), 
and who may, therefore, have been the first to use it as a denota- 
tion of the olecranon process. The term kapālikā is peculiar to 
Atreya (Charaka and Bheda). It means, literally, a small shallow 
dish, and is therefore identical in meaning with patella, the Latin 
name of the knee-cap. It well describes 
the appearance of the olecranon process, 
which presents, in the ventral view, 
a concave surface, the so-called great 
sigmoid cavity (Fig. 8). Accordingly, 
in this treatise, it has been rendered by 
* elbow-pan ’. 

8. The term apola, for the elbow- 
pan, which is found in the Non- 

; medical Version (§ 16), is undoubtedly, 

Tue PATELLA, Janu. EE Pasu D Nala RIO oå 

From the back, showing Es ae. cen erp z Š Š = 7 

interior concave surface. an ancient misreading for sapdla, pan, 

of which kapālikā is a diminutive. By 
way of corroboration it may be mentioned that the Smaller 
Petersburg Dictionary quotes the form sapolaka as a mis- 
reading for sapd/uka, pan. The antiquity of the misreading 
may be seen from the fact that ancient Sanskrit dictionaries 
mention kapoli, with the meaning knee-cap. The true form, of 
course, is kapā/ī, a feminine diminutive of Zapá/a, meaning a 
small pan, or any small pan-like bone, such as the knee-cap or 
elbow-pan. Similarly, Zapala itself is used to denote the larger 
pan-shaped bones of the cranium (§ 63). 
4. The Atharva Vedic list (§ 43) has the two synonymous 


Fie. 10. 


* Dr, Potter's Compend of Human Anatomy, p. 47. 
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terms Jūzu and asthivat. The latter literally means ‘ the organ 


(knee) which possesses a bone (patella)', and thus, like jānu, 
comes to denote specifically the knee-cap. 


$54. Arms and Thighs 


Bahu, arm, and aru, thigh, These two terms are employed by 
Sušruta (§ 27) and Vagbhata I ($ 37). Charaka uses the faller 
terms Žāku-nalaka, reed-like or hollow bone of the arm, and ūru- 
nalaka, veed-like, or hollow bone of the thigh ($ 4). All three 
correctly ascribe to either organ a cylindrical bone, the humerus 
and the femur respectively, with a hollow shaft, the so-called 
medullary cavity. See Figs, 4 and 5. 


B. Tue Trunk 
$55.. Zhe Clavicle or Collar-bone 


1. Aksaka or aksa, also amsa or amsaka, clavicle or collar-bone 
(Fig. 11). All three writers, Atreya-Charaka, Suéruta, and Vāg- 
bhata I, in their lists ($$ 4, 27, 37), correctly state the number 
of these bones to be two. 


Fic. 11. 


Tur RiGnT Cravicie, Aksaka. 


a. Shaft. 
b. Sternal end. 
c. Acromial end. 


9. The first-named term, aksaka, is the strictly technical 
denotation of the collar-bone. It is uniformly explained by 
the commentators to have that meaning. Thus Dallana, in 
his commentary on the thirty-fourth and forty-eighth verses of 
the third chapter of the Therapeutical Section (Cikitsita saana) 
of the Compendium of Suśruta, explains it by oym: tie 
aksaka is located above the shoulder-joint, and again, The aksaka 
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is the part above the shoulder-joint ' (Original Texts in $ 97, cl. 9). 
Similarly Gangādhar, in his commentary on Charaka's skeletal 
statement, says: ‘The two akgaka are the two shoulder-bones 
(arnsaka) which lie below the throat’ (Original Text in $ 97, cl. 2). 
But the matter is clinched by Chakrapanidatta, who (§ 11, 
p. 36) very aptly likens the two aksaka to two kilaka or ‘pegs 
that run athwart the anterior part of the trunk’. Referring to 
Figures 4 and 12, it will be seen that the external end of the 3 


A 
r 
4 
Fic. 12. 
r 
DrAGRAM or Rieut HALF or SHOULDER-GIRDLE. 
Ventral view showing— Clavicle, Aksaka, above. 
Scapula, Amsa-phalaka, below (shaded). 
with a. Coracoid process. 
b. Acromion process, Armsa-kita. 
c. Glenoid cavity, Azisa-pitha. 
clavicle lies exactly above the shoulder-joint, and its internal i 
end below the throat, while the whole clavicle runs, like a peg, | 
across from the throat to the shoulder-joint. 

3. In the shorter form asa, the term occurs only in the 
Non-medical Version of the system of Atreya (§ 16)! where, ._ "I 
however, as stated in § 20, cl. 4, it is wrongly explained by the 

< Tt also occurs in the Satapatha Brālmaņa: see Monier Williams's 
Dictionary, 2nd ed. 
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CTEM of the Law-hook of Yajnavalkya to signify ‘a bone 
on the edge of the eye’, or,‘a bone between the eye and the ear? 
ZU this unintelligent guess at the meaning of aksa was copied 
from them by Nanda Pandita, in his Commentary on the 
Institutes of Vishnu, where he says that the term means ‘ the 
part below the temples, between the ear and the eye’! In 
medical works the term never occurs with that meaning. The 
only other way in which I have noticed it used in C scite 
work is as a synonym of indriya, or organ of sense. With this 
meaning i& occurs not unfrequently in the Compendium of 
Vāgbhata II (e.g. Sutra Sthdna, chap. I, verse 83; X. 2; 
XII. 17; Sarira Sthāna, III. 5), where the commentator ex- 
pressly says that ‘the organs of sense are called aksa’ (aksani 
indriydni ucyante). It may be noted, however, that Vāgbhata I, 
in his Summary, in the corresponding passages never uses the 
term aksa, but always indriya (Sutra Sthāna, chap. XIX, vol. I, 
p. 96, 1. 21; XIX, p. 106, 1. 16; Sarira Sthāna, chap. V, p. 220, 
1. 8)? 

4. As to amsa, it is properly an indefinite term, denoting the 
shoulder-girdle generally. But in the Compendium of Susruta 
it is frequently used as a synonym of a/sa/a to denote the 
collar-bone, as distinguished from amsa-phalaka, which denotes 
the shoulder-blade or scapula. This usage is explicitly explained 
in a passage in the sixth chapter of the Anatomical Section 
(Šārīra Sthāna), where Sušruta defines the names and positions 
of those two parts of the shoulder-girdle. He says: 


‘In the upper part of the back, and on both sides of the 
vertebral column, there lie what are called the shoulder-blades 
(ainsa-phalaka), being of triangular form (/ri£a-samladdAa). Be- 


1 Curiously enough, in the exact position indicated by Nanda 
Pandita, there is a small elongated bone, called the Zygomatic Process 
(see Figs. 211, 239, on pp. 184, 204, of Dr. Gerrish's Textbook of 
Anatomy, 2nd ed., 1903) But, even granting the improbab!e 
assumption that this process was known to the legal commentators, 
the explanation is out of place, because aksa is enumerated, not 
among the bones of the head, but among those of the trunk. 7 

3 Tt is this meaning of akga, which appears to haye suggested to 
Aparārka the interpretation of aksa-tatüsaka, as 
see p. 55, fcotnote 1. 


* edge of the eyo » 
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tween the head of the arms and the neck there lie what are 
called the collar-bones (arsa), connecting the shoulder-seat (amsa- 
pilha, i.e. the glenoid cavity)! with the nape of the neck. 
(Original Text in $ 97, cl. 3.) 

In another passage in the same sixth chapter, in which 
Suéruta describes the forty-four ‘vital spots which cause 
weakness’ (vatkalya-karāņi marmdni), he enumerates (Original 
Text in Š 97, cl. 4) among their number the two arsa or collar- 
bones, and the two amsa-phalaka or shoulder-blades. Excep- 
tionally, it would seem that Susruta employed the term amsa 
also to denote the shoulder-blade. Thus in the passage, quoted 
in $ 80, in which he divides the bones of the skeleton in five 
classes, according to their shapes, he places the bones which he 
there calls ansa among the pan-shaped ones. It is obvious from 
this very classification that by the term arsa Suéruta can there 
mean no other than the shoulder-blades, for these, as a fact, are 
pan-shaped, broad, and flat bones, while the collar-bones are short, 
cylindrical bones which belong to the class described by Suéruta 
as nalāka, or reed-like. In another passage of the fifth chapter, 
in which Susruta enumerates the muscles ( pes?) of the body, he 
says that ‘there are seven muscles round about the collar-bone 
(aksaka) and shoulder-blade (arisa, Original Text in 8 97, cl. 4). 
Here again it is obvious that by the term amsa Sušruta cannot 
mean the collar-bones, which are already indicated by the term 
aksaka. The term arsa, therefore, can only refer to the shoulder- 
blades. It is possible that Sušruta might have used the term 
amsa, which in the ordinary Sanskrit is only a general name for 
the shoulder, indifferently to denote sometimes the collar-bones, 
and at other times the shoulder-blades. But such a practice is 
obviously very inconvenient, and it is not at all probable that 
Sušruta was guilty of it. It is far more probable that the 
traditional text of the passages in which Suéruta is made to use 
the term arsa to denote the shoulder-blades is corrupt; and that 
in every such case, instead of amsa we should read amsa-ja, 


* This is not quite correct. The clavicle does not connect with the 
glenoid cavity (amsa-pilha), but with the acromion process (amsa- 


ie) Possibly the traditional reading of Suéruta’s text is at 
ault. 
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The latter term quite properly 
X as springing from the shoulder 
i kās, s explained in $ 29 that the term 
Traditional Recension of Sa F i bone ee 
suggests itself to be a corru pi 5 of dod = ae os 
copyists unfamiliar with A Ub L ET ES. es 
jay bcc 77. dee a anatomy and its terms. It 

y iggested that probably in the two passages above 
referred to we should also read amsaja instead of ded It 
would thus appear that Sušruta employs the following pairs of 
terms: (1) a£sa£a and ansa, to denote the collar-bones; (2) anhsa- 
phalaka and amsa-ja, to denote the shoulder-blades; the last- 
mentioned term ahsa-ja being misunderstood by copyists and 
changed either into sarujūa or simply into amsa, 

5. In this connexion it may be useful to identify two other 
terms occasionally used by Susruta, namely amsa-hita and amsa- 
Pta. The former occurs in a passage of the sixth chapter of the 
Anatomical Section (Sērīra Sthdna), in which Sušruta describes 
two ‘vital spots’ (marman) of the body (see the Original Text 
in § 97, cl. 5), called by him apalapa (apparently the upper 
attachment of the coraco-brachialis muscle: see Figs. 295, 303, 
304, in Dr. Gerrish's Textbook of Anatomy, 2nd ed., pp. 274 and 
277). These two vital spots (one, of course, on either side 
of the body) he says are situated ‘ below the two summits of the 
shoulder’ (arnsa-kūta). The ‘two summits of the shoulder’ 
(Fig. 22), are the two acromion processes of the right and 
left scapula, below which the caraco-brachialis attachment 
is situated. The amsa-pitha, lit. shoulder-seat, is mentioned 
in a passage in the fifth chapter of the Anatomical Section 
(Original Text on § 97, cl. 6), in which Susruta describes eight 
kinds of differently shaped joints? There two joints are described 
as being samudga, that is shaped like a round casket (samudga). 


describes the shoulder-blades 
(Fig. 12), 


samy ña, 


1 It may be useful to collect the passages in question. They are 
(1) in the Number-list ($ 29), for aksaka-samgne read aksak-ameaje 5 
(2) in the Class-list (§ 30), for aznsa read amsaja ; (3) in the list of 
muscles, for aksak-amsaw read aksak-amsa]aw. — ; 

2 Another mention occurs in the passage on amsa, quoted earlier 


in this paragraph. 
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These are the shoulder-joint and the hip-joint. The former is 
called azisa-puAa, or shoulder-seat, and indicates the glenoid 
cavity, into which the head of the humerus is inserted (Fig. 18). 
The latter is described as being formed of the anal bone (guda, 
coccyx), pubic bone (baga, pubic arch), and hip-bone (nitamba, 
ilium and isehium), and indicates the acetabulum or cotyloid 
cavity, in which the head of the femur is lodged? (Fig. 20). 

6. The longer form azhsa£a occurs, e. g. in the passage above 
quoted from the Commentary of Gangādhar. Itisaderivative of 
amsa, shoulder, and means shoulder-bone, that is, collar-bone. 
A similar formation is that of $atkžaka, temporal bone, from 
Sankha, temple (§ 64), and pāršvaka, rib, from pāršva, side ($ 57). 


$56. The Shoulder-blade or Scapula 


1. 4msa-phalaka, flat bone of the shoulder, azsa-ja or amsa- 
samudbhava, (bone) springing from the shoulder. AJl three terms 
are employed to denote the shoulder-blade or scapula, but the 
first-named, arhsa-pkalaka, is the term which is commonly used 
by Atreya-Charaka, Susruta, and Vagbhata I. The term amsa-ja 
is conjectural and only occurs in the Compendium of Suéruta 
(§§ 29, 55). The term arhsa-samudbkava is found only in the Non- 
medical Version of Atreya’s statement on the skeleton, and is 
probably a synonymous variation of the Sušrutiyan term azsa-ja 
(§§ 16, 17, 21). The Atharva Veda has the peculiar term 
kaphoda to denote the shoulder-blade (§ 43, cl. 6). 

2. All three lists of Atreya-Charaka (Bheda), Susruta, and 
Vagbhata I, correctly state the number of shoulder-blades to be 
two; but there is a difficulty attending them which requires 


a word of explanation. The shoulder-girdle (Fig. 12) comprises . 


two bones, and no more. These are the scapula or shoulder-blade, 
and the clavicle or collar-bone. Examining the traditional lists 
of Atreya-Charaka, Sugruta, and Vagbhata I, we find a curious 


"As a fact, the acetabulum is formed by the union of three 
bones, the ilium, ischium, and os pubis. The anal bone or coccyx 
does not enter into its formation, and should be omitted. The 


Susrutiyan text is probably corrupt, as the confused manuscript 
readings indicate: see § 97, cl. 6. 
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pparently enumerates three bones 
-phalaka, shoulder-blade, and aksaka 
collar-bone, Vagbhata I has the same threefold pu. 
(§ 37 ). On the other hand, Sušruta appears to enumerate only 
a single bone, namely aksaka, or the collar-bone ($27). As 
regards Charaka, it has been shown in $6 that the separate 
mention of amsa, shoulder, is an early error of the manuseript 
text eaused by an inadvertent repetition, by some scribe, of the 
word arsa inherent in amesa-phalaka. In reality, therefore, the 
genuine list of Charaka ($ 7) knows only two bones as com- 
prised in the shoulder, viz. a/saAa, clavicle, and amsa-phalaka, 
scapula, Tt is different with the list of Vāgbhata I. That list 
deliberately enumerates the shoulder-peak as a third bone by the 
side of the shoulder-blade and the collar-bone; for otherwise 
(see § 37) its total of 120 bones does not work out correctly. 
This, however, is only one of the numerous incongruities and 
blunders of the list of Vāgbhata I; and how he came to be 
betrayed into committing it has been explained in $ 39, 
cl. 4. 

8. As regards Suéruta, it has been shown in $$ 29, 80, 56, 
that the omission of the shoulder-blades from his list is a 
textual error, due in all probability to an ancient misreading 
(or false emendation) by some ignorant scribe who wrote 
saīnjūa, so-called, for amsaja, shoulder-blade ; and that, as a 
matter of fact, Suáruta explicitly mentions the shoulder-blade 
as one of those bones which he classifies as pan-shaped (kapala). 
Tn reality, therefore, the genuine list of Sušruta ($ 34) enumerates 
both bones which constitute the shoulder-girdle, the clavicle 
as well as the scapula. His explicit statement regarding the 
existence of the two bones, together with other evidence on the 
subject, has already been quoted in the preceding paragraph. 
An additional piece of evidence, however, may here be adduced. 
In the sixth chapter of his Anatomical Section (Sartra Sthana), 
in which Sušruta enumerates the so-called ‘vital spots 
(marman) in the body, he says that ' there are eight such places 
in the bones’, and among these eight bones he enumerates the 
amsa-phalaka, or shoulder-blades (Original Text in $ 97, 


el. 4). 
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4. The scapula is a large, flat, triangular bone (Fig. 13). 
That the ancient Indian anatomists knew it to be a large, flat 
bone is shown by the fact of their calling it phalaka, which word 
means a board or slab. But it is Sušruta alone who also notes 
its triangular shape. In the passage quoted in the preceding 
paragraph he particularly describes it as trika-sambaddha, trebly 
bounded, that is, as being of a triangular form. For the same 
reason of its triangular shape the saerum likewise is called 


Fic. 13. 


Lert Scarura, Amsa-phalaka. Posterior View. 


Showing—a. Acromion process, Amsa-kita. 
b. Coracoid process. 
c. Glenoid cavity, Amsa-—pitha. 


trika: see $ 60. In this connexion Dallana’s explanation of 
the Susrutiyan phrase drika-sambaddka, triangular in form, is 
significant as showing the decay of anatomical knowledge sub- 
sequent to the time of Su$ruta. He says: ‘ The place where the 
two collar-bones connect with the neck, that place is meant by the 
term trika. | "This place, as may be seen by referring to Fig. 4, 


- * This explanation is also quoted in the Bhāva Prakāša (Jīv. ed., 
p: 60). In the Bengali commentary, appended to the edition of that 
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has no apparent connexion with the scapula, and its mention in 
2 deseription of the latter bone, accordingly, 
The explanation of Dallana, however, would appear to be a 
tradition of considerable antiquity. For its incongruity would 
seem to have induced Vagbhata I to change the text of Suáruta's 
description of the scapula. In the seventh chapter of the 
Anatomical Section of his Summary, quoting Sušruta's descrip- 
tion, Vagbhata I replaces the Sušrutiyan phrase ¢rika-sambaddha, 
trebly bounded or triangular, by the phrase bahumila-sambaddha, 
Joined to the root of the arm, i.e. to the head of the humerns. 
Here we see that Vagbhata I replaces the incongruous ex- 
pression ‘junction of the collar-bone with the neck’ by the 
phrase ‘ junction with the head of the humerus’. Though this 
alteration doubtlessly now states a correct fact—the junction of 
the scapula with the head of the humerus in the glenoid cavity 
—it entirely abandons Susruta’s striking description of the 
triangular shape of the scapula, apparently because Vagbhata I 
also did not know what to make of the Susrutiyan term trika. 


is quite ont of place. 


$57. The Thorax: Sternum and Ribs 


1. Uras or vaksas, breast, chest; parsva, region of the ribs; 
pāršvaka or paršuka,rib. The organs denoted by these terms, which 
are common to all three writers, Atreya-Charaka, Sušruta, and 
Vāgbhata I, form three sides of the thoracic cage ( pañŭjara), the 
fourth side being formed by the prstha, or back. The four sides 
of the thoracic cage are made up thus: the back by the thoracic 
vertebrae, which are included in the term prstha, back (Š 58); 
the two sides by the ribs, denoted by the term pāršvaka or paršuka 
($ 57), and the front, by the sternum and costal cartilages, which 
are jointly denoted by the term “ras or vaksas, breast. 

9. Regarding the number of bones of the front of the thorax, 
that is, the breast (wras), the lists differ. very considerably. 
Charaka’s list ($ 4) counts fourteen, while the traditional 


f ta, p. 597, the place 
k by Debendranath and Upendranath Sengupta, 

S eis is explained as * the most depressed spot of ihe Masc 
EN well known under the name trika” (merudatter sarva-nimna 


trika name prasiddha)! 
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Recension of Sušruta's list ($ 27) counts only eight, and the list | 
of Vaebhata I ($ 37) agrees with the latter. Again, the Non- 
medical Version of Atreya’s list counts not less then seventeen. i 
It has already been shown to be very probable that the latter , | 
number represents the true eount of Sušruta, and that the num- 

ber eight is properly the count of the list of Vagbhata I, from | 
which subsequently it was foisted into the list of Suśruta (§§ 33, 
81, 40). 


— 


Fie. 14. 


a Tur THonax. Anterior View. 
Showing—1-7, a. Costal cartilages, Ja£ru. 
1-12, b. Ribs, Parsvaka. 
I. Sternum, Uras. 
II. Vertebral column, Prs/ha-vamáa. 


8. The bones of the organs that constitute the sides and back 
of the thoracic cage are satisfactorily accounted for in the next 
two paragraphs. The only bones that remain to be accounted 
for are those of the organs that constitute the front, that is, the 
sternum and the costal cartilages (Figs. 14 and 16). It may, - 
therefore, be justly concluded that these must account for the 
numbers mentioned by the Indian anatomists. The cartilages, 
we may remember (§ 30), are reckoned by them as ‘tender’ 
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M bones. The costal cartilages (1-7, a, in Fig. 14) form 

y s that connect the sternal end of the shafts of the ribs 
with the sternum. But only the seven upper ribs (distinguished 
as the ‘true’ ribs) are in this way connected. The cartilages of 
the upper three 'false? ribs (eighth, ninth, tenth) are attached 
to the cartilage of the seventh rib. The remaining two 
ribs (eleventh and twelfth) do not connect at all with the 
sternum, being ‘floating’ ribs. It wil be seen that these 
faets admit of two ways of counting the number of costal 
cartilages. One may take them to be either seven or eight. We 
have only seven cartilages, if we take those of the seventh, eighth, 
ninth, and tenth ribs which are attached to one another as con- 
stituting but a single cartilage; or we obtain eight cartilages, 
if we count the cartilage of the seventh rib and the cartilaginous 
attachments thereto of the eighth, ninth, and tenth ribs as two 
distinct cartilages. Applying these alternative views to the 
whole of the cartilages, or ‘ tender’ bones, of the breast, we have 
to count either seven or eight cartilages on either side of the 
sternum, that is, a total of either fourteen or sixteen cartilages, 
or ‘tender’ bones. 

4. Both views are represented in the lists of the ancient Indian 
anatomists. Sugruta counts sixteen bones; and these sixteen, 
together with the median bone of the sternum, make up the 
seventeen bones of the wras or breast, which we find in the 
genuine form of his list ($34). Charaka, on the other hand, 
counts only fourteen bones (§ 4). The difficulty in his case is 
that apparently he ignores the existence of the sternum : one 
expects that he would count fifteen bones. Considering that the 
sternum isa very prominent bone which even a less experienced 
anatomist would have no difficulty in feeling under the skin, it 
is inconceivable that Charaka (or rather Atreya, whose system 
Charaka reports) should have failed to recognize it. , The proba- 
bility is that Atreya merely omitted to distinguish between 
bone and cartilage, that is, between the hard bone of the sternum 


and the ‘tender’ bone of the costal cartilages. To him probably 


i i he latter 
appeared to be merely a continuation of t 
OR in the median line of the breast. 


hich he considered as meeting I 
He looked upon the front of the thoracie cage as formed by 
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a series of seven long bones, placed horizontally one above the 
other, and attached to one another in the median line. On the 
homological principle, he divided this series of bars into two 
halves, and thus obtained his total of fourteen bones. 

5. Susruta’s treatment of the bones of the breast marks an 
anatomical advance, inasmuch as he distinguishes the sternum 
from the adjacent costal cartilages, and the cartilaginous attach- 
ments of the eighth, ninth, and tenth ribs from the cartilage of 
the seventh rib. Incidentally, moreover, Susruta’s count of 
seventeen bones of the breast has an important chronological 
bearing, inasmuch as the same count is found in the ritual 
Satapatha Brāhmaņa (see §§ 42, 62), the reputed author of which, 
Yajnavalkya, not being a medical expert himself, must have 
obtained his knowledge of the skeleton from the current surgical 
school of his time. Sušruta, therefore, must be placed earlier in 
date than the Satapatha Bréhmana, ` 

6. It is not quite so easy to recognize a rational ground for 
the number eight of the list of Vāgbhata I. The only explana- 
tion that can be suggested is that it arose from an unintelligent 
attempt at combining the doctrines of Atreya-Charaka and 
Sušruta. While accepting the former’s theory of a series of bars, 
Vagbhata I added to it an additional eighth bar, in conformity 
with the count of Sugruta. At the same time he abandoned the 
homological division into halves, which would have given him 
sixteen bones for the breast. The reason of this abandonment, 
probably, was that the duplication of the number eight (or, for 
that matter, of the number seven) would have interfered with his 
obtaining the requisite total of 360 bones for the whole skeleton 
($$ 88, 41), 


§ 58. Continuation: the Ribs, and their Appendages 


1. Pāršva, region of the ribs; stana, breast ; parsvaka or 
paréuka, rib; sthalaka, socket; arbuda, tubercle. The last three 
terms are peculiar to the list of Atreya-Charaka ($ 4), from 
which they are adopted into the list of Vagbhata I ($ 87). 
Susruta uses only the first term, but that he agrees with the 
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theory of Atreya-Charaka, implied in the use of the other three 
terms, is evident from the fact that both hold the same number 
of bones to constitute the pargva, or region of the ribs. Accord- 
ing. to Atreya-Charaka these bones number seventy-two, while 
according to Sušruta they number thirty-six on either side, and 
therefore seventy-two altogether. The term stana occurs in the 
list of the Atharva Veda (§ 43). 

2. Sušruta does not explain how this 
number is arrived at, but Charaka states 
that there are twenty-four parsvaka or 


and twenty-four arbuda, tubercles. And, of 
course, as indicated by Suéruta's manner 
of counting, it is to be understood that 
there are twelve of each kind, that is, 
altogether thirty-six, on each side. Each 
rib (Figs. 15, 16, 17) consists! of a shaft, 
and of a head with neck ; also at the point 
of junction of these two parts there is a 
tubercle which articulates with the trans- 
verse process of the corresponding verte- 


bra; and this transverse process has a Fre. 15. 
facet, or very shallow cavity, for the re- THE Es AND SIXTH 
. . . BS. 
ception of the tubercle. It is from this 
a. Head 


facet that the transverse process takes b. Neck ( Sthalaka. 
its name sthdlaka, which word means a c. Tubercle, Arbuda. 
shallow socket. The transverse processes, — *. Shaft, Parsvaka. 
though really a part of the vertebral sys-  Extremity of Shaft, 
o J articulating with costal 
tem, are considered by the ancient Indian cartilage. 
anatomists a part of the system of ribs by 
reason of their containing the sockets, or facets, for holding the 
ribs. The word s/Zá/a£a is a diminutive of the word s//à/a, 
vessel, cup, or pan, and means a small or shallow cup or pan. 
In anatomical terminology the two words, s/4á/a and sthālaka, 
mean, respectively, socket for a tooth ($ 68) and shallow socket 
(or facet) for a rib. The name of the tubercle is arbuda, and the 


! See Dr. Potter's Compend of Human Anatomy, p. 38. 


HOERNLE L 
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name of the shaft (including the neck), or rib proper, is kis 
or pargvaka. Each of the three parts, the rib, its tubercle, E 
. its corresponding transverse process, as usual with the ancien 
Indian anatomists ($ 44), is counted as a separate bone. It may 
be noted, however, that even admitting the Indian way of 


DIAGRAM or Transverse SECTION or THORAX. 


Showing—I. Vertebra, Prsthasthi, with a. Body. 
b, b. Transverse process, Sthālaka. 


€, c. Spinous process. | 

II. Rib, with d, d. Shaft, Parsvaka. 
€, €. Tubercle, Arbuda. | 
J.f. Costal cartilage, Uras. 1 


III. Sternum, Uras. 


counting, there would strictly be only sixty-eight bones (or | 
thirty-four on either side), because in reality there exist only ten 

tubercles on either side, the two lowest, or ‘floating’, ribs (the ! 
eleventh and twelfth) having no tubercles. But the Indian | | 
anatomists, owing to their usual fancy for symmetry ($ 44), count + 


twelve tubercles, just as they count fifteen joints in the fingers 
and toes. 
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3. The only Indian writer, who, so far as I know, attempts 
to give a detailed explanation of the three terms párfvaka, 
sthālaka, arbuda, and of their respective numbers, is Nanda 
Pandita. As his explanation differs from that above given, it: 
becomes necessary to consider its claims to acceptance. It occurs 


Fic. 17. 


Tuoracic VERTEBRA, Kīkasā. 
A. Lateral View. 


a. Body. b. Spinous process. 
6, €. Transverse processes, Sthālaka, with d. Facet for tubercle of rib. 


B. Posterior View. 


in his commentary on the Institutes of Vishnu, and runs as 
follows: 


There are thirteen ribs (pāršvaka) on either side, which 
aggregate to twenty-six. The tubercles, (arbuda), being the 
bones which connect the ribs with the breast (va£sas), are ten 
on either side, which make twenty. The sockets ussite 
being the bones which connect them with the back (prsta), are 
thirteen on either side, which make twenty-six. In this way, 
the ribs together with their tubercles and sockets amount to 
seventy-two (i.e. 26+ 20+ 26—72). (Original Text in § 85.) 


It is evident that in this explanation the tubercles (arbuda) 
are identified with the costal cartilages which connect the upper 
ten ribs with the sternum (Fig. 16). But the term tubercle, 
arbuda, would be most inappropriate as applied to the costal 
cartilages. Moreover, the latter do not belong to the ‘region 

L2 
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of the ribs’ ( paréva), but to the front of the thoracic cage, or the 
breast (uras); see § 57. Further, there are, strictly speaking, not 
ten costal cartilages, but only seven ; for the four lowest connected 
ribs have, between them, only one cartilage. On this last point, 
indeed, theories of counting might differ; but what is fatal to the 
explanation of Nanda Pandita is the explicit statement in the 
list of Charaka that the numbers of the ribs, sockets, and tubercles 
are equal, there being twenty-four of each kind. Another fatal 
objection is that there are, as a fact, not ‘thirteen ribs on either 
side’, but only twelve. A thirteenth rib does occur in excep- 
tional cases; but twelve is the normal number, and obviously 
that number alone can serve for the count. Moreover, it is most 
improbable that Nanda Pandita had any knowledge of the rare 
occurrence of an exceptional thirteenth rib. In all probability, 
he adopted his count of thirteen ribs from the Satapatha 
Brahmana (see § 42, cl. 9), which treats the collar-bone as a 
thirteenth rib, not realizing that by doing so he was duplicating 
the collar-bones which are separately enumerated in the list of 
the Institutes of Vishnu under the name aksa (aksaka). 


$59. The Vertebral Column 


1. Prstha, back ; prstha-vanhša, lit. back-row, i.e. vertebral or 
spinal column; prsth-dsthi, back-bone, or prstha-gat-asthi, bone 
belonging to the back, or prsti, back-bone, all three denoting the 
vertebra. The first two terms are chiefly found in Sušruta ; the 
next two chiefly in Charaka and in the Non-medical version of 
the Institutes of Vishnu. The last term, prsti (or prsti), which 
properly denotes the transverse process of a vertebra, and 
thence the vertebra itself, is peculiar to the Vedas (8$ 42, 43), 
where it occurs in the plural number to denote the series of 
vertebrae or the vertical column.! 


1 In the Vedas there occur the following further terms: Azasa for 
the entire spinal column, or for its cervical, or thoracie, portion ; 
anūka or anükya and karūkara, for its truncal portion ; amuka for 
its thoracic, or lumbar portion, and dara for its lumbar portion H 
also karūkara and kuntāpa for the transverse processes of the vertebra. 
See $ 42, cl. 3 and 4 ; also my article on Ancient Indian Medicine, in 
the Journal of the Royal Asiatic Society for 1907, pp. 2-10. F 
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2. The actual number of the bones of the entire vertebral column 
is twenty-six, consisting of twenty-four simple and two com- 
posite bones. The former are the true vertebrae, and comprise 
the seven cervieal, the twelve thoracic, and the five lumbar 


Fic. 18. 
VERTEBRAL CoLuwN, Prgtha-vaméa. 
A. Lateral View. B. Dorsal View. 


I. Cervical, Grīvā. II. Thoracic, Anika. III. Lumbar, Udara. 


IV. Sacrum, Trika. V. Coccyx, Guda. 
vertebrae. The two composite bones are the sacrum or sacral 
bone, and the coccyx or anal (caudal) bone (Fig. 18). Either 
of these consists of five vertebrae fused together, and hence 
known as the false vertebrae. It is to be noted, however, that 


ELE 
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the first sacral vertobra is of a transitional and partly SUE 
character, and occasionally remains permanently separate. n 
is this fact which appears to have caused Susruta to count six 
M RE kis cervical vertebrae, they are counted by the 
Indian anatomists separately, as constituents of the neck ($ 61). 
Moreover, in Suéruta's system, the sacral and anal bones also are 


Fic. 19. 


Tuoracic Vertesra, Prs(hāsthi or Prsti. 
Superior Aspect. 


a. Body. b, b. Transverse processes, Sthdlaka. 
c. Spinous process. d, d. Facets for tubercle of ribs. 
€. Arch. 


counted separately as constituents of the pelvis ($60). There re- 
main, therefore, only the twelve thoracic and five lumbar vertebrae, 
altogether seventeen, or, if we include the sacral and anal bones, 
nineteen bones to be accounted for. Against these seventeen 
or nineteen bones Susruta counts thirty, and Charaka forty-five. 
In order to appreciate these large numbers correctly, we must 


1Tn Some quadrupeds, e.g. the gibbon, the normal number of the 
lumbar is six, and of the sacral four. See Dr. Gerrish, Textbook of 
Anatomy, 2nd ed., p. 133, Dr. Wiedersheim, Structure of Man, p. 34. 
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remember the peculiar practice of the Indian anatomists to count 
“processes’ as separate bones (Š 44, cl. 1). Each vertebra (Fig. 19) 
consists of a ‘body’ and an ‘arch’, the latter being constituted 
of three particularly prominent * processes’, viz. the two trans- 
verse processes and the spinous process. Charaka counts these 
four parts, that is, the body and the three processes of the arch, 
as separate bones. On this point, Suéruta differs from Charaka; 
and it constitutes one of the two cardinal points of difference 
between the two systems (for the other, see $$ 65, 66). In the 
view of Sušruta, with his more thorough application of the 
principle of homology (§ 28, cl. 2), the body and spinous process, 
both of which lie in the median line of the body, constitute but 
a single bone, while the two transverse processes, being homo- 
logous on the right and left sides of the body, are separate 
bones. Accordingly, while Charaka counts four, Suéruta 
counts only three bones to each vertebra. Moreover, with 
regard to the thoracic vertebrae, another point must be remem- 
bered Their transverse processes were reckoned by the Indian 
anatomists along with the ribs as their stha/aka, or sockets, and 
have been already disposed of in the preceding paragraph. It 
is only the body and spinous process of the thoracic vertebrae 
which are counted by them as ‘bones belonging to the back’ 
(prstha-gat-astht). 

4. The system of Sušruta counts thirty bones, exclusive of the 
vertebrae of the neck ($ 61) and the pelvis ($ 60). This number 
is made up thus: 


12 thoracic vertebrae (excl. transverses) . 5 - 12 bones 
6 lumbar vertebrae (incl. first sacral, and dividing 
each into body and two transverses) x 3. - 18 bones 


Total . 30 bones 


In the case of the first sacral vertebra, its two alae (Fig. 20, i i) 
correspond to the two transverse processes of the ordinary 
lumbar vertebra. 

5. The system of Charaka counts forty-five bones. Like 
Sugruta’/ system it excludes the vertebrae of the neck; but. 
unlike it, it includes those of the pelvis (the sacral and anal 
bones). Accordingly its numeration is made up thus: 
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12 thoracic vertebrae (excl. transverses, but separating 
body and spine) x 2 9 . 24 bones 


5 lumbar vertebrae (separating body, spine, and two 
y 


transverses) X 4 . o 20 bones 
1 pelvic bone (incl. sacrum and coccyx) . 1 bone 
Total . PE. . : . 45 bones 


6. The treatment of the pelvic bones by Sušruta and Charaka 
respectively shows the former's, advance in anatomical know- 
ledge. "That Charaka took the sacrum and coceyx to constitute 
a single bone is shown by the circumstance (2/ra, cl. 7) of 
Vāgbhata I adopting that count from him. Sušruta's more 
intimate knowledge of the structure of the pelvis is shown not 
only by the fact that he recognized the separate existence of the 
sacrum and coccyx, but ‘also by the fact that he realized the 
peculiar shape of the sacrum as being triangular (§ 60, cl. 3), and 
especially of its first vertebra as resembling that of the fifth 
lumbar, on which account, in fact, he counted the first sacral 
rather us a lumbar vertebra. 

7. The system of Vagbhata I is peculiar. Its aim is to 
combine the systems of Charaka and Sušruta (§ 38). Following 
the doctrine of the latter, Vāgbhata I counts thirty back-bones, 
excluding the sacral and anal bones from the vertebral column, 
and relegating them to the pelvis. But if he had reckoned 
these two as separate bones, he would not have been able to 
secure the required total of 860 bones for the whole skeleton. 
Accordingly, with regard to this count, he adopted the system 
of Charaka, and counted the sacrum and coceyx as constituting 
a single bone. In the system of Vagbhata I, therefore, the term 
trika, or triangular bone, which he took over from Su$ruta, 
includes both the sacral and anal bones ($ 60, cl. 4). 


$60. The Pelvis: Hip-bones, Pubes, Sacrum, Coccyx 


L Broni, pelvis, or the pelvie cavity, consisting of sroni-phalaka 
or nitamba, hip-blade ; bhaga or bhag-asthi, pubes or pubic Bones 
trika, sacrum or sacral ‘bone; and guda or gud-asthi coccyx e 
anal (caudal) bone. "The term Sroni-phalaka is orate to the 
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list of Charaka (§ 4), while Susruta ($27) and Vagbhata I (§ 37) 
use the term nitamba. The full form 4hag-dsthi, bone of the 
pubes, or the pubic arch, is employed in the list of Charaka. 
The shorter form “haga occurs in the lists of Su$ruta and 
Vagbhata I. In literary Sanskrit, and in popular usage, the 
word čaga has the narrower meaning of the external female 
sexual organ, the vulva! (yoni); but in medical usage it has 
a wider meaning, irrespective of sex. There it denotes the 
inferior part, or base, of the trank, that is, in the male, 
the space between the anus and scrotum, or the perinaeum ; 
in the female, the space occupied by the vulva and the perinaeum. 
When not referring to the trunk as a whole, but to its bony 
constituents, bhaga, or more accurately -bhag-asthi, or bone of 
bhaga, denotes the bone contained in that inferior part, namely, 
the pubic arch, made up by the two ossa pubis and the symphysis 
(Figs. 4,21). It is quite correctly described by Chakrapanidatta 
($ 11, el. 2, p. 8€) as ‘the cross (/irya£) bone which binds together 
the haunch-bones (ilium /zs ischium) in front’. "The full form 
gud-āsthi, or bone of the anus, anal (or caudal) bone, occurs in 
the Compendium of Vāgbhata IL? But in the lists of Susruta 
and Vagbhata I the shorter form guda is used. That word 
ordinarily means anus, but of course in the lists, being the 
denotation of a bone, it must signify the anal, or caudal bone, 
that is, the coccyx. 

2. Suéruta, in his statement on the skeleton ($ 27), explicitly 
states that the pelvic cavity is constituted of five bones, namely, 
the anal bone (guda), the pubic bone (błaga), the two hip-bones 
(nitamba or íroni-phalaka), and the triangular bone (trika, or 
sacrum). ‘This agrees with the actual constitution of the pelvic 
cavity. For the pelvis includes the coceyx or caudal bone (guda), 


1 It is this circumstance which led to the absurdity, explained in 
$9, of the inclusion of the male and female generative organs, 
medhr-asthi, penis, and bhaga, vulva, by Gangādhar in his recension 
of Charaka’s list of the bones of the skeleton. The usage of literary 
Sanskrit is taught in the great vocabulary, the Amarakosa, while the 
medical usage is defined in the medical vocabulary, Rajanighantu ; 
see § 97, cl. 7. 3 

2 e.g. Astanga Hrdaya, Nidāna Sthana, chap. ix, verse 1, in 
Ist ed., vol. i, p. 758. 
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the triangular sacrum (/rita), and the two ossa innominata. 
These last-mentioned bones consist, each of three parts, the 
ilium, ischium, and os pubis. The Indian anatomists prefer to 
divide the ossa innominata into two parts, namely a posterior 
and an anterior portion. The former, consisting of the ilium 
and ischium, exists in duplicate, one on the right, the other 
on the left side of the skeleton, and is named $roņi-phalaka (or 
nitamba), blade of the pelvis, hip-blade. The latter is formed 
by the prominent pubic arch, and is called bhag-dsthi, bone ot 


Fic. 20. 


PzLvis, Sromi. Anterior View. 
Showing—a, a. Ilium plus (below) Ischium, JVitamba. 
b, b. Ischio-pubic arch, Vitapa. 
0. Coccyx, Guda (see Fig. 18). 
d. Fifth lumbar vertebra. 
e. First sacral or sixth lumbar vertebra. 
J. Sacrum (2nd-5th vertebrae), Trika. 
g. Pubic arch, Bhag-ásthi. 
h. Ridge between first and second sacral vertebrae. 
1, i. Alae of first sacral or sixth lumbar vertebra. 
k, k. Acetabulum, Guda-bhaga-nitamba. 


the pubes (Figs. 4, 20). As this bone lies in the median line 
of the skeleton it is not subject to duplication by the homo- 
logical principle, but (like the penis and vulva to which it gives 
attachment) it is counted, in the Indian anatomical system, as 
a single bone. In fact, it corresponds, in the lower part of the 
body, to the breast-bone or sternum, in the upper part; and thus 
the ischio-pubie arch (vitapa, § 28, footnote on P. 72), connecting 
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the pubic arch with the ischium, is the homologue of the clavieular 
arch (La£ga-dAara, clavicle), connecting the sternum with the 
shoulder. The pubic arch, of course, does not really consist 
of a single bone, but is made up of two bones, the ossa pubis, 
which form the two sides of the arch, and which are bound 
at the top of the arch by means of a cartilaginous disk forming 
the symphysis pubis. But it must be remembered that for the 
Indian anatomist cartilage is bone (§ 30), and from his point of 
view he was justified in regarding the whole arch as composed 
of a single bone. We must also remember that the mode of 
counting the bones of the skeleton is more or less arbitrary 
at all times. Modern anatomy counts the ilium and ischium 
as two separate bones, though, as a matter of fact, they are 
ankylosed in the adult: it does so as a matter of scientific 
convenience, and is justified in doing so by the circumstance 
that they are really separate in early life. Indian anatomists, 
on the other hand, having regard to the adult condition, count 
the ilium and ischium as constituting a single bone. 

8. On the other hand, in the system of Atreya-Charaka, the 
anal (guda) and sacral (irika) bones are not reckoned as parts 
of the pelvis, but as a portion of the vertebral column. In that 
system, indeed, those two bones are considered to constitute but 
a single bone, which is included among the forty-five vertebrae 
(§ 59, el. 5) without being named separately. "This, as has been 
stated (§ 59, cl. 6), is one of the marks of the divergent pelvic 
systems of Sušruta and Atreya-Charaka. Sugruta seems to have 
been the first to count the sacrum and coccyx separately, and 
thus to recognize the distinction between true and false 
vertebrae. It is also not improbable that he was the first 
particularly. to observe the triangular shape of the sacrum, and 
to give it the name /ri£«, or triangle, which expresses that fact, 
and by which it is now generally known. It should be noted, 
however, that Suéruta's trika is not quite identical with the 
sacrum of modern anatomy. He treats the first sacral vertebra 
as belonging to the lumbar region, and as forming a sixth 
lumbar vertebra ($ 59, cl. 2,4). His sacrum, therefore, comprises 
only four vertebrae, and it constitutes the triangular bone 
which is made up of these four, and which subtends the ridge 
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that connects the two uppermost foramina of the sacrum (Fig. 
20, 4). : 

4. Vügbhata I, as usual, attempts to combine the systems 
of Atreya-Charaka and Sušruta. From the latter he adopts 
the transfer of the sacral and anal bones from the vertebral 
column (prsta) to the pelvis (sroz?). But he follows the former 
in counting them as forming together a single bone, which he 
names (724a, or triangular ($ 38, cl. 3, $ 39, cl. 7). 


C. Tur HEAD AND NECK 


$61. The Cervical Vertebrae, or Neck-bones 


l. Griva, neck. This term is used in all the three lists, of 
Atreya-Charaka, Suš$ruta, and V agbhata I, to denote the cervical 
column in the posterior part of the neck. The list in the 
Atharva Veda (§ 43) uses the term skaadha in the plural number 
to denote the neck-bones. 


Fic. 22. 


Tue ArLas, viewed from above. Tue Axis. Anterior View. 


a. Arch, a. Body. 
b, Odontoid process. 


2. There is no part of the skeleton with regard to the number 
of bones of which the lists differ more widely, The list of 
Atreya-Charaka (§ 4) makes the number of neck-bones to be 
fifteen, The Traditional Recension of the list of Suérata ($ 27) 
makes it to be only nine, while the list of Vagbhata I (§ 87) 
makes it to be thirteen. As a matter of rat, dh number of 
the cervical vertebrae is seven; but they greatly differ among 
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themselves in some respects. The first vertebra, called the 
atlas (Fig. 21), is practically a mere ring. It lacks the body 
and spinous process of the normal vertebra. The second vertebra, 
called the axis (Fig. 22) consists practically only of a large 
strong body, surmounted by the odontoid process, on which 
as a pivot the atlas rotates. The remaining five vertebrae 
possess the normal type (§ 59, cl. 3), and consist of a body and 
three (one spinous and two transverse) processes; but these 
processes, in all except the seventh, are short and bifid at the 


. extremity (Fig. 23), and hence not very prominent. The seventh 


vertebra is exceptional: it approaches in shape the upper thoracic 


A CenvicaL VERTEBRA, viewed from above. 


a. Body. 
b. Bifid spinous process. 
c, c. Transverse processes, 


vertebrae, having a very long spinous process, whence it is 
called vertebra prominens, as well as large transverse processes.” 

8. These considerations fully explain SuSruta’s count of nine 
neck-bones. He counted each of the six upper vertebrae as 
a single bone; but the seventh he treated in the same way 
as he treated the thoracie vertebrae ($ 59, cl. 8), that is to say, 
he counted it as consisting of three bones; viz. a body plus 


1 See Dr. Gerrish’s Textbook of Anatomy, 2nd ed., p. 117. The 
odontoid process, in fact, is the body of the atlas from which it has 
bécome separated, and become ankylosed to the axis. 

2 Ibid., pp. 117, 124, ‘The spinous processes of the upper verte- 
brae are not readily felt in the living body, until we reach the 7th or 
sometimes the 6th spine.’ 
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spine, and two transverse processes. He thus obtained 6+8=9 
bones. 

4. Atreya-Charaka obtained his total of fifteen bones by 
treating the cervical column somewhat similarly to the vertebral 
column ($59). He gave two transverse processes to each vertebra, 
counting them as separate bones, and looked upon the bodies 
of the vertebrae as constituting together a single columnar bone. 
He thus had twice seven transverse processes, or fourteen bones, 
plus one columnar body, or a total of fifteen bones. That this 
was really Atreya’s procedure is shown by a statement of the 
Satapatha Brālmaņa, which is evidently based on Atreya’s theory 
of the cervical bones, and which says (§ 42, cl. 3) of the neck- 
bones, ‘Fourteen are the transverse processes, and their strength (or 
strong bone) is the fifteenth ; hence by means of them, though 
they are very small, man can bear a heavy load.’ At the same 
time, Atreya’s procedure shows that his knowledge of the 
structure of the cervical bones was not so intimate as that of 
Sušruta; for there is no single central columnar bone in the 
neck, and the transverse processes of the vertebrae are far less 
prominent in the neck than in the back! (Fig. 18). 

4. As regards the count of Vagbhata I, his total of thirteen 
bones probably represents, as usual, a compromise between the 
systems of Atreya-Charaka and Suáruta. He appears to have 
counted two bones (transverse processes) for each of the cervical 
vertebrae, except the first, which, being a mere bony ring, 
without body and spinous process, was reckoned as a single 
bone. He would thus obtain his total of thirteen bones (i.e. 
6x2=12+1=18). 


$62. The Windpipe 


l. Kanthanadi, lit. throat-pipe, or jatru, windpipe. The 
former term is peculiar to the list of Suéruta (8 27), the latter 
is employed in the list of Atreya-Charaka (§ 4). In the list of 
Vagbhata I both terms occur, though they denote the same 


organ, this being (as explained in § 38, cl. 4) one of its con- 
spieuous incongruities. 


* * The transverse processes are rather short.’—Jb., p. 116. 
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2. The windpipe consists of four parts, the larynx, trachea, 
and two bronchi (Fig. 24). These four parts are enumerated by 
Susruta as four distinct bones. On the other hand, Atreya- 
Charaka counts the whole organ as a single bone. Strictly 


Speaking, of course, the organ consists not of bone at all but of 


cartilage ; but by the ancient Indian anatomists cartilage is re- 
garded as a kind of tender, or immature (faruna) bone ($ 80, p. 80). 

3. The word jatru—so far as I am aware—is explained in all 
Sanskrit dictionaries (native Indian, as well as European) to 


Fic. 24. 


Tue WinprPīPe, Jatru or Kanthanadi. 
L. Larynx. Tr. Trachea. B, B. Bronchi, 


mean, not the windpipe, but the clavicle or collar-bone. This— 
so far as the occurrence of the word in medical literature is 
concerned—is a total mistake. It becomes, therefore, necessary 
to discuss more fully the correct meaning of the word.1 
4. In the earliest medical compendia the term fatru is either 
synonymous with grīvā, neck, or signifies more especially a 
1 See also a fuller discussion of this point in my article on * Ancient 


Indian Medicine’ in the Journal of the Royal Asiatic Society for 1906, 
pp. 922 ff. 
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particular aspect of it. The neck contains two structures, 
posteriorly the cervical column, denoted more particularly by the 
term grīvā, and anteriorly the windpipe, denoted more par- 
ticularly by the term ja/rw As the latter term, in a general 
way, also denotes the whole neck, Sušruta prefers, in his list of 
bones (§ 27), to employ the more specialized term kanthanadi, 
throat-pipe, to indicate the windpipe as distinguished from 
the cervical column. On the other hand, outside his list, he 
frequently uses the two terms Jatru and grīvā as practically 
synonymous, to denote sometimes the windpipe, sometimes the 
neck generally. Thus in his class-list of the bones (§ 30), 
enumerating the cartilages, or tender bones (taruna), he makes 
them to include ‘the nose, ears, neck (grīvā), and eyeballs’ 
(Original Text in § 88). Here obviously the term grīvā cannot 
refer to the cervical column, but must denote the windpipe. 
Again in the sixth chapter of the Anatomical Section (Sarira 
Sthana), speaking of certain thirty-seven * vital spots’ (marman), 
he says (Jiv. ed., p. 836, cl. 4) that they are situated ‘from the 
neck (grīvā) upwards’; but afterwards (Jiv., pp. 342-3, cl. 32), 
mentioning them in detail, he describes them as * situated from 
the neck (jatru) upwards’; and then, enumerating them, he 
mentions among their number some which are situated in the 
windpipe (Aazthandd2) and others in the cervical column (grīvā). 
Here we have Susruta employing the term jatru as synonymous 
with grivd, neck, in a general way, and, again, specializing, he 
uses grīvā for the posteriorly-lying cervical column, but £antZa- 
nadi for the anteriorly-lying windpipe. Similarly Vagbhata II 
(in his Astanga-Hrdaya, TI. 4, verse 2, in 1st ed., vol. I, p. 592), 
speaking of the same thirty-seven vital spots, says that they 
are situated ard/var jatroh, or upwards of the neck, using jatru 
synonymously with grīvā. Again in the fifth chapter of the 
Pathological Section (Nidana Sthāna), speaking of the rheumatic 
disease manyd-stambha, or rigidity of the neck, Sušruta says 
(Jīv. ed., p. 249, verse 69) grīvā apavartate, ‘the neck becomes 
awry. Similarly Charaka, or rather Dridhabala! (VL 26, 

* The statement is really one of the Complementor Dridhabala, who 


wrote the chapter in question. He is expressly named as its author 
by Vijaya Rakshita, the commentator of the Nidàna (Jiv. ed., p. 152). 
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verse 41a, Jiv. ed., 1896, p. 775), referring to the same disease, 
1 says grīvā antar-dyamyate, ‘the neck becomes bent inward. On 
the other hand, Vagbhata I (4s/zmga Samgraha, YII. 15, vol. I, | 
p. 300, last line, quoted by Vagbhata II in «tstāiga Hedaya, | 
| ILI. 15, verse 22, in 1st ed., vol. I, p. 831), says Jatrurzayamyate j 
1 This shows that grīvā and jatru are synonymous terms, Again, 
1 in the thirteenth chapter of the same section, speaking of the 
i Valmika disease? Sugruta tells us (Jiv. ed., p. 286) that, among | 
other places, it occurs grīvājāmzūrdhva-jatruņi, in the cervical 
column and upwards of the windpipe, that is, in the neck J 
generally. Vūgbhata I, speaking on the same subject (Astanga 
] Samgraha, VI. 36, vol. II, p. 316, 1. 3, quoted by Vāgbhata TI, 
| | in 4sfanga Hrdaya, NI. 31, in 1st ed., vol. IT, p. 682, verse 194), 
| says simply JatrzrdAvar, from the neck upwards, omitting grīvā, 
and therefore using jatru as indicating the neck generally. On 
1 the other hand, Madhava, in his Nidāna (Jīv. ed., p. 276), para- | 
i phrasing the statement of Sugruta, uses the two terms gia, 
H cervical column, and gala, windpipe, instead of Suśruta’s grīvā 
and jatru, thus showing that he took jatru to be synonymous 
with gala, windpipe. Again, in the fifteenth chapter of the 
Supplementary Section (Uttara Tantra), speaking of 4/444, or | 
i hiecough, Sugruta uses the term jafru-mūlāt, ° from the base of i 
j the neck’ (Jiv. ed., p. 849, verse 9, quoted by Madhava, in his | 
Nidāna, p. 105). The same phrase is used by Charaka (or rather | 
Dridhabala, VI. 19, in Jiv. ed., 1896, p. 689, verse 80a) and 
Vagbhata I (Astanga Samgraha, YII. 5, vol. I, p. 270, |. 6, 
quoted by Vāgbhata II in 4sfaaga Hrdaya, III. 4, verse 22, in 
lst ed., vol. I, p. 716). Gayadāsa, in his commentary on the 
Compendium of Sušruta (according to Vijaya Rakshita, in the 
Madhukosa, Jiv. ed., p. 105), explains here jatzu by grīvā, neck, 
or kantha, throat. The two terms ūrdhva-jatru and gatrardhva 
are synonymous, and denote one of the three parts into which 
the body is divided. These three parts are: (1) the four | 


' Both terms, apavartate and āyamyate, according to the com- p 
mentators, are synonymous of vakri-bhavati or vakri-kriyate, *it | 
becomes crooked’ (Nidāna, p. 152 ; Astanga Hrdaya, p. 831). a 

2 Suppurating scrofulous glands, according to Dr. U. C. Dutt's | 
translation in his edition of the J/àdhava Nidana, p. 193. : 
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extremities (said), (2) the trunk or middle (antarādhi or madhya), 
and (8) the neck and head (Siro-griva). It às the last-named 
portion which is also called ūxdva-jatru or ģatrūrdha, i.e. "the 
portion from the neck upwards’, and inclusive of the neck. 
Both forms of the term are frequently met with. Thus Susruta, 
describing the respective scope of the various parts of Medical 
Science, in the first chapter of the Introductory Section (Sura 
Sthina, Jiv. ed. p. 2), says of Minor Surgery, that it con- 
cerns itself with ‘the cure of the diseases which have their seat 
in the portion of the body from the neck upwards (urdAva-7atru), 
that is, those maladies which affect the ears, eyes, mouth, nose, 
and other organs’. Chakrapanidatta, in his Commentary (Bhdnu- 
mati, p. 20), here says that the term jatru means ‘the base of 
the neck’ (grīvā-mūla), and explains the phrase zrdAva-jatru to 
mean ‘from the neck (base of the neck) upwards’ (jatruņa 
urdhvam). allana, in his comment on the same phrase (Jiv. 
ed., p. 7), says that according to some */afr means the base of 
the neck, and according to others, the point of junction of the 
sternum and clavicles'. In accordance with this definition, 
Suémta, in the Anatomical Section, chap. IIT, cl. 7 (Jiv. ed., 
p. 937), enumerates certain vital spots (mara) as situated 
in the body from the neck upwards (jatrūrdāvam). In the 
Pathological Section, chap. I, verse 14, Sušruta again speaks 
of ‘diseases seated in the organs from the neck upwards (ardhva- 
Jatru); and Dallana (Jiv., p. 459) once more explains those 
diseases to be ‘those affecting the eyes, mouth, nose, ears, and 
cranium’. Many other examples of this use of the phrase 
ūrdhva:jatru might be quoted from the Compendium of Sušruta, 
e.g. Sutra Sthāna, XXI. 30 (Jiv. ed. p. 68, 1. 20); Cikitsita 
Sthāna, XXXVI, 24 (Jiv., p. 569), &e. The same usage is very 
common in the Summary of Vagbhata I. The following 
examples may be quoted: the form jatrūrdāva occurs in Sūtra 
Sthana, chap. XXIX (vol. I, p. 158, 1. 14), and chap. XXXVI, 
(vol. I, p. 176, 1. 19); adana Sthana, chap. XV (vol. I, p. 304, 
1. 5), and Uttara Sthdna, chap. XXXVI (vol. TI, p. 815, 1. 21), 
quoted by Vagbhata II in his Compendium (4s/anga Hrdaya), 
Sutra Slhana, chap. XX, verse 17; chap. XXVII, verse 11; 
Nidāna Sthāna, chap. XVI, verse 22; Uttara Sthana, chap. XXXI, 
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verse 16 (in Ist ed., vol. I, pp. 378, 438,842; vol. TI, p. 681). 
The other form ardhva-jatru occurs in the Compendium of 
Vāgbhata II, Sūtra Sthūna, chap. XX, verse 1 (vol. I, p. 268), 
where he refers to ardhva-jalru-vikira, that is, ‘diseases affecting 
the body upwards from the neck.’ The commentary of Aruna- 
datta here explains the phrase to refer to ‘headache and similar 
diseases’, (For the original texts of the passages quoted above, 
see § 98.) 

5. We will now turn to the commentators. Susruta, speaking 
about hiecough in the passage above quoted, mentions jatru-mila, 
the base of the neck. His statement is quoted by Madhava in 
the seventh verse of the twelfth chapter of his Nidāna (Jiv. ed., 
p. 105). Vijaya Rakshita, commenting on this statement, quotes 
the explanations of Jaijjata and Gayadasa, two of the oldest 
commentators on the Compendium of Sušruta. Jaijjata explains 
Jatru-mūda to be kanth-orasoh sandhih, that is, the junction of the 
throat with the breast-bone. This shows that he understood 
Jatru to be synonymous with kantha, throat, and to denote the 
anterior part of the neck (grivd-purobhaga). Gayadūsa explains 
Jatru-mūla by grīvā-mūla, base of the cervical column, which 
shows that by him ja/ru was understood to be a synonym of 
grīvā, neck, Again Chakrapanidatta (c. 1070 4.D.), in his 
Bhénumatt commentary on Sušruta, explains the phrase jatruna 
ardhvam in Sušruta I. 7, (Jiv.ed., p. 71, top line), by Zauu-saudAau. 
‘at the point of junction of the jaw (apparently the temporo- 
mandibular artieulation). This shows that he also took jatru to 
denote the throat (a2/2a). Again Dallana, in his commentary 
on Susruta, IV. 1, verse 139 (Jiv. ed., p. 644), explains jatru by 
vakso- sayo sandhi, the point of junction of the breast-bone and 
clavicle, which points to the base of the neck. In fact, in his 
comments on Sušruta, I. 28, clause 2 (Jiv. ed., p. 91, top line), as 
well as on Su$ruta, I. 21, clause 30 (Jiv. ed., p. 86, 1. 20), he 
explicitly identifies jatru with grivd-mila, the base of the neck. 
Again Arunadatta in his comments on Vāgbhata IIs Astdiga 


* Dallana, in his commentary, also quotes that explanation. But 
Jiv. ed., p. 1249, reads it falsely kaks-orasoh sandhih, junction of the 
armpit with the breast-bone, which makes no sense. 

M2 
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Hrdaya, Y. 20, verse 1 (in Ist ed., vol. I, D: 269); repeats the 
explanation of Dallana that azu signifies vakso- rhsagoh sandhi, 
the articulation of breast-bone and clavicle. This definition is 
noteworthy as if modifies the meaning of jatru, which is no 
longer the thront or neck, but the base of the neck, and, for the 
first time, brings it into connexion with the clavicles. (For the 
original text of the passages, see § 98.) 

6. The writers hitherto discussed are all medical. It will be 
observed that they never use the dual number with reference to 
jatru, as they would do if they were thinking of the pair of 
clavieles. They always use the singular number, indicating 
asingle bone. Their evidence, on the whole, is uniformly and 
clearly in favour of jatru denoting in a general way the neck, or 
more particularly the throat, that is, the anterior part of the 
neck (griva-purobAaga), in short the windpipe. In the list of 
Sušruta ($ 27) jatru does not occur at all, but it enumerates the 
pair of bones, yrīvē and. kayļhanādī, the cervical column and the 
windpipe. The list of Charaka ($ 4), on the other hand, does 
not name ZagíAanadi, but gives the pair grīvā and jatru. It is 
obvious that Suéruta's fanthanddi must be identical with 
Charaka’s jatru, and that both those terms denote the same 
organ, that is, the windpipe. 

7. Turning now to the non-medical evidence, we have the 
earliest in the Vedas. Here we find in the Rigveda, VIII. 112, 
Jatru used in the plural number: pura jatrubhya ātrdaļ, i.e. 
«before making an incision in the costal cartilages.’ So also in 
Rigveda, XI. 8, antrdni jatravaļ, i.e. ‘the entrails are (repre- 
sented by) tho costal cartilages. Whatever else jatru may mean, 
it can in these two passages not denote the clavicles, of which 
there are only two, and which would be expressed by the dual 
number. The plural excludes any reference to the clavicles. 
The meaning of jatru in the plural, however, is clearly indicated 
in a later Vedic work, the Satapatha Brahmana. It says ($ 42, 
cl. 4), ‘the ribs are fastened at either end, exteriorly to the 
thoracic vertebrae, and interiorly to the costal cartilages ( Jatru). 
Tt even mentions their number to be sixteen (§ 42, cl. 3), ‘there 
are eight costal cartilages ( Jatru) on the one side, and elght on 
the other; the sternum is the seventeenth (bone of the breast).” 
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At the same time, it may be noted that Sayana, in his great com- 
mentary on the Rigveda, commenting on the first of the two 
above-quoted passages, explains jolrullyah by grivabhyah. Me, 
therefore, took jatru to mean the neck (grīvā). Tf his interpreta- 
tion should be preferred, it might refer to the cartilaginous rings 
of the trachea of which there are from sixteen to twenty (Fig. 
24). But the important point is that in the opinion of Sayana 
Jatru does not denote the clavicles. In the Epics and Puranas, 
Jatru seems to have always the meaning of the anterior part of 
the neck or the throat. "Thus Mahabharata, III. 718, jatrudefe 
vgavāsīdat, i.e. he fell on his throat ; and Bhagavat Purāņa, VIII. 
1114, jatrāvzatādagat, he struck him in the throat. The singular 
number shows that the clavicles are not intended. Again, in 
Ramayana, Y. 1? and V. 3215, we find the phrase ddha-jatru, and 
in Bhagavat Purdna, Y. 1927 the phrase xigūdha-jatru, both mean- 
ing 'strong-necked', in the description of a hero. Here, indeed, 
the late commentators Rāmānuja and Šrīdhara expressly inter- 
pret jatru of the two clavicles, using that word in the dual 
number. Thus Ramanuja on Rémdyana, I. 12, says: Jatruņē vakso- 
"isa-sandAi-gate asthinī, i. e. * The two clavicles are the two bones 
which constitute the connexion between the breast (sternum) and 
the shoulder (acromion).’ Similarly Šrīdhara, commenting on 
Bhagavat Purāņa, Y. 197, says: Kanthasya adho-bhagayoh sthite 
asthinī jatruņā, i.e. * The two clavicles are the two bones which 
are situated on both sides of the lower part of the throat” But 
though in these explanations Ramanuja and Sridhara have 
obviously in view the traditional medical definition of jatru, as 
above quoted from the commentaries of Dallana and Arunadatta, 
they understand that definition in the false sense to which, as 
we shall see below, the celebrated Indian dictionary, the Amara- 
kosa, had given currency. Anyhow, in the passages of the 
Epies and Puranas, commented on by them, the most natural 
interpretation of jatru is that it means the throat or windpipe. 
8. In the Non-medical Version (§ 16) of the statement on the 
skeleton, as found in the Law-book of Yajnavalkya and in the 
Institutes of Vishnu, jaru clearly has the meaning of windpipe, 
for it explicitly says that there is a single jatru. It is true that 
the text of Yajnavalkya, published by Professor Stenzler (p. 89), 
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reads jatruzekaikam, which, of course, can only mean ‘one collar- 
bone ‘on either side’, that is, two collar-bones. But, as may be 
seen from the evidence set out in $ 77, the true manuscript 
reading: is jatrvzekam ca, that is ‘and one windpipe’. It is unfor- 
tunate that the editors and translators of two legal treatises 
allowed themselves to be misled by the ill-considered explana- 
tions of the legal commentators (§ 20) into ascribing to those 
treatises the doctrine that jatru referred to the two clavicles. 

9. So far as the matter can be traced at present, the first, and 
really the sole, authority for interpreting fatru of the clavicles 
is the Amarakosa, an ancient Sanskrit dictionary written by 
Amara Sinha, probably in the seventh century a.p. In that 
work, after explaining the word asa to be a synonym of buja- 
Sivas, or head of the arm, Amara Simha proceeds to say (II. 679), 
Sandhi tasya eva jatruņī, i.e. ‘The two junctions of that (asa, 
or head of the arm) are the two collar-bones. Though not very 
clearly expressed, it is yet clear from the context and the dual 
number that, in explaining the word jafru, he was thinking of 
the two clavicles. His idea seems to have been that jalru was 
the name of the two bones which run horizontally across the 
body from one ‘head of the arm’ (or acromion process) to the 
other, connecting them with each other and with the base of 
the neck (Fig. 4). How this idea originated is not exactly 
known; but the following explanation may be suggested. It 
seems to be a misunderstanding of the two anatomical terms 
asa, collar-bone, and sandhi, joint or articulation. The former, 
as stated already, is interpreted by Amara Simha to mean ‘the 
head of the arm’ (J/uja-éiras) ! —a term which evidently is the 
popular, though inexaet, equivalent of the anatomical term 
ansa-kiita, peak of the shoulder (acromion process, § 55, 
cl. 5), It is possible that this interpretation was suggested to 
Amara Simha by the peculiar use of the term asa in the 


= Hemachandra (c. 1140 a. D.) in his well-known dictionary called 
Abhidhana Ohintāmaņi, adopts Amara Sithha’s interpretations. In 
Section V, verse 588, he says «iso Vhuja-širah skandho jatru sandhir- 
uro-msagah, i.e. ana or skandha is the head of the arm, and jatru is 


E us bone between sternum (uras) and the head of the arm 
amsa). 
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osteological summary of Vāgbhata T! In that summary, as 
shown in $6 39, cl. 4, and 56, cl. 2, asa occurs by the side of 
aksaka, clavicle, and azsa-pAa/a£a, shoulder-blade, and therefore, 
if it has any specialized meaning, it can mean only the peak 
of the shoulder, or the head of do arm, Having once adopted 
this interpretation, Amara Simha was naturally led, by the 
traditional medical definition of jatru, to the further misinter- 
pretation of the latter term. That definition (as reported by 
Pallana and Arunadatta, ante, cl. 4) was that jatru signified 
vakso "msayoh sandhi, that is, the sterno-clavicular articulation. 
But Amara Simha, having taken arsa to mean the head of the 
arm, was of necessity driven to interpret the term sandhi to 
signify ‘a connecting bone’, and the definition in question 
to mean that ja/rz signified the clavicle, because it was the 
connecting bone (sandhi) between the sternum (va4gas) and the 
head of the arm (@sa)2 But this is not in accordance with 
anatomical usage: in the latter, asa signifies the collar-bone, 
and sandhi, an articulation, that is, the connexion between two 
contiguous bones. The two terms do not signify, respectively, 
the summit of the shoulder, and a joint in the sense of a bone 
that lies between two articulations and connects two other bones. 
The true anatomical definition of jatru is that it is the sterno- 
clavicular articulation, or, as it is also sometimes, though less 
technically, expressed, the base of the neck (grīvā mila). Outside 
the medical schools, the false interpretation of jatru, apparently 
started by the 4warakosa, that it meant the two clavicles, 
succeeded in winning general acceptance, so much so that its 
original and real meaning is, at'the present day, practically lost 
sight of. 

10. To sum up: from the foregoing discussion the conclusion 


1 This seems to me the more probable view, though pending the 
exact determination of the date of Amara Simba and Vagbhata I, the 
question of priority—assuming that there was any interdependence— 
must remain uncertain, 

2 The natural corollary of giving to asa and jatru the meaning of 
‘head of the arm” and ‘collar-bone’ respectively is that amsa-kita 
and aksaka become superfluous ; and, as a fact, both those words are 
omitted in the Amarakosa. 
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suggests itself that the original meaning of the word Jatru may 
have been ‘immature bone’ or cartilage. Originally the word 
was used to denote the cartilaginous portions of the neck and 
breast, that is, the windpipe and the costal cartilages. In the 
Vedas it still has this undefined meaning. In the medical text- 
books its use is limited to the cartilaginous portion of the neck, 
i.e. the windpipe (Charaka), and hence, either to the neck 
generally, or to the sterno-clavicular articulation at the base 
of the neck (Sušruta). At a comparatively late date (sixth or 
seventh century A.D.), and in general literature, owing to a mis- 
interpretation of the anatomical terms sandhi and arsa, it was 
made to mean clavicle. 


$63. Cranial Bones 


1. Siras, cranium or brain-case ; $/ra/-£apá/a, cranial pan-shaped 
bone. These two terms are employed in all the three lists, 
which differ only in respect of the number of the bones. While 
Charaka ($ 4) counts four, Sušruta (§ 27) counts six bones; and 
Vāgbhata I ($ 37) adopts the count of Sušruta. 

2. The brain-case or cranium is a hemispheroidal, oval box, 
made up of eight bones, namely the frontal, the two parietal, the 
two temporal, the occipital, the sphenoid and the ethmoid (Figs. 
25, 26). Nearly the whole of it, viz. the entire vault and the 
larger portion of the base, is externally visible: the remainder of 
the latter lies internally within the skull. The externally visible 
portion of the cranium comprises six bones, the frontal, the two 
temporal, the two parietal, and the occipital. The interior, 
invisible portion comprises two bones, the sphenoid and the 
ethmoid. These two interior bones, including the small portion 
of the sphenoid, which shows externally by the side of the 
frontal (Fig. 25), were not known to the Indian anatomists. 
As pointed out in § 45, cl. 8, their method of dissection would 
not enable them to discover them ; and so far as the two cranial 
surfaces of the sphenoid bone (Fig. 82) are concerned, they do 
not seem to have recognized their existence as separate from the 
frontal hone and as belonging to the sphenoid. In all probability 
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they took them to be but continuations of the contiguous 
frontal bone. As to the temporal bones, they are peculiarly 
liable to detachment from the rest of the bony case; and it 
may have been for this reason that they were separately 
enumerated by the Indian anatomists; they are dealt with 
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Fic. 25. 


ProFiLe or THE SKULL. From the right. 
Showing—Fr.= Frontal bone , , 

Pa.= Parietal „ | Sirah-kapāla. 

Oc. = Occipital ,, 

Tm. = Temporal, Sankhaka. 

Sp. = Sphenoid. 
E. = Ethmoid (in inner wall of orbit). 

Ma. = Malar, Gandaküta. 
N. = Nasal, Vasikd. 

S. Mx. = Superior maxillary 


I. Mx. = Inferior maxillary Hanu. 


in the next paragraph. There remain only four bones, the 
frontal, the two parietal, and the occipital; and there can be no 
doubt that it is these four bones which are referred to in the list 
of Charaka as * the four pan-shaped bones of the cranium’. They 
are more or less decidedly concave bones, and therefore are rightly 
described as pan-shaped (Figs. 27, 28). 
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3. The list of Susruta substitutes six pan-shaped bones in the 
place of the four bones of Charaka. In order to understand this 


| 


— 


E 
| 
| 
] 
| Fic. 26. 
I OUTLINE oF BAsE oF SKULL. 
Viewed from below. 
Showing—Oc. = Occipital. Mx. = Superior maxillary. 
Pa. = Parietal. Ma. = Malar. 
Tm, = Temporal. P. = Palate. b EY 
Sph. = Sphenoid. E. = Ethmoid (not visible). E~ te 
; r 
n | 
i 1 wf K: | 
| i += 
; Fic. 97. 
1 FnowTAL Bons, Sirah-kapāla. 
Internal Surface, showing frontal crest «. 
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difference we must remember that Susruta’s osteological system 
is strictly dominated by the principle of homology (§ 28), aecord- 
ing to which the skeleton is considered as consisting of two 
lateral halves divided by a mesial plane running through the 
vertebral column. This plane cuts the frontal and occipital bones 
into two halves, As a matter of fact, these two bones consist of 
two halves, indicated by the frontal and occipital crests respec- 
tively (Figs. 27 and 28). In the case of the occipital bone, it is 
true, the two halves coalesce into one from the beginning of 


Tue Occipitat Bone, Sirah-kapala. 


Internal Surface, showing occipital crest a, a. 


embryonic development; but in the case of the frontal bone 
they remain separated by the metopic suture, and do not become 
fased till about the fifth or sixth year after birth. In fact, 
traces of the metopie suture persist throughout life between the 
two superciliary ridges of the frontal bone; and in a certain 
percentage (about 8 per cent.) of individuals even the whole of it 
persists in the adult! (Figs. 29, 32). Either of the two halves of 
the frontal and occipital bones forms a separate cavity, divided 
by their respective crests (Figs. 27 and 28). Thus Susruta is 


1 I am indebted to Professor Arthur Thomson for the suggestion of 
this explanation. 
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justified in counting ‘six pan-shaped bones of the cranium’, these 
being, on his principle of division, two frontal, two parietal, and 
two occipital. In fact in this particular, his system marks an 
advance on that of Atreya-Charaka, inasmuch as it shows Susruta’s 
acquaintance with the existence of the metopic suture. He had, 
| no doubt, observed its surviving traces between the superciliary 
x 
i 
| 


pis ds ont 


Fie. 29. 


FRONTAL Bone, Strah-kapāla. 


Anterior view, showing—a. Metopic suture. LN La 
b, b. Superciliary ridges. 


ridges, and may even have noticed the exceptional occurrence of 
a ‘metopic skull’, The division of the occipital bone into two | 


halves, however, was the natural resultant of his homological 
: principle. 
1 


` 1, Sankha, temple; sarthaka, temporal bone. The latter form 
of the term is found only in the Non-medical Version (§ 16), 
though, of course, there is no real difference of meaning between 
the two terms. 
! £. All the three lists give the number of the temporal bones 
i as two. Su$ruta, moreover, rightly classes them among the 
| pan-shaped (kanāla) bones ($30). "They are, without any doubt 


| $64. Continuation: the Temples 
| 
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identical with the two temporal bones which are recognized also 
by modern Anatomy as bones of the cranium, one on either side 
(Figs. 25, 26). 


§ 65. Facial Bones: Mawillaries 


l. Hann, jaw; hanv-asthi, jaw-bone, or chin; Žanu-mūla- 
bandhana, bond, or tie-bone, at the base, or back, of the jaw; 
hanu-citya, pile or structure of the jaws. The term Žanu properly 
means simply a jaw, and ordinarily may indicate both, the upper as 
well as the lower jaw. But itis in the treatment of these bones, 
as well as of the other bones of the face which are discussed 
in the next paragraph, that the second of the most striking 
differences (for the first, see § 59, cl. 3) between the systems 
of Atreya-Charaka and Suéruta discloses itself. The difference, 
stated briefly and roughly, is that the system of Atreya-Charaka 
(§ 4) recognizes the existence of only one jaw, viz. the lower, 
while the system of Susruta includes two jaws, the lower and 
the upper. Accordingly, in the former system, the term Žaxv- 
asthi signifies the bone (or ‘body’) of the lower jaw, and 
particularly its more prominent portion, the chin, while the 
term hanu-miila-bandhana signifies the two attachments (or 
‘rami’) at the base, or back, of the lower jaw. In the list of 
Vāgbhata I ($ 37) there occurs only the term anu-bandhana, 
jaw-attachment, which is used in a loose way as synonymous 
with simple Žanu, jaw (see Š 38, cl. 6). The term /anu-citya is 
peculiar to the Atharva Veda ($ 43). 

2. Susruta’s way of counting the jaw-bones agrees generally 
with that of modern Anatomy. The two maxillaries really consist 
. each of two bones, but their two lateral halves are so intimately 
united by harmonic sutures that they are counted each as 
a single bone. In the same way Sušruta counts two anu or 
jaw-bones, which, therefore, practically correspond to the maxil- 
laries. Ātreya-Charaka, on the other hand, does not recognize 


„ the existence of a maxillary as a single bone. He divides either 


of them horizontally into a number of separate bones (Figs. 31 
and 32). The superior maxillary (Fig. 30) consists of two parts, 
the body and certain processes, The chief of the latter are, (1) 
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the palatine process which forms the hard palate (ēdu or tālūzaka), 
and which is counted by both Atreya-Charaka and Suéruta as 
a separate bone ($ 67); and (2) the alveolar process which con- 
tains sockets of the teeth. This alveolar process, too, is counted 
as a separate bone, but by Atreya-Charaka alone, vio calls it 
dant-olikhala, or tooth-socket bone. As to the ‘body’ of the 
superior maxillary, it would appear that Atreya-Charaka looked 
upon it as being continuous with and forming part of the malar 
bones ($ 66). In the system of Atreya-Charaka, therefore, there 


Surenion MaxiLLaRnv, Hanu. From below. 


a, a. Palatine process, or hard palate, Tūlūsaka. 
b, b. Alveolar process, Dant-olükhala. 
c, c. Body of maxillary. 


is practically no superior maxillary. It is replaced by three 
bones, (1) the hard palate (/dliisaka, $ 67); (2) superior alveolar 
process, or tooth-socket bone (dant-olukhala, § 68);' (3) the malar 
bone, of which the * body ' of the maxillary forms a part (Fig. 32). 
On the other hand, the system of Sušruta, consequent on its 
recognizing a superior maxillary bone (Zanu), does not admit any 
separate tooth-socket bone. At the same time Suéruta's Zanu, 
or upper jaw-bone, does not fully correspond to the superior 
maxillary, because of its excluding the palatine process, which 


SuSruta (equally with Atreya-Charaka) counts as a separate bone . 


(tālu, § 67). 


* That is, strictly, the set of thirty-two superior tooth-socket bones. 
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3. The inferior maxillary (Fig. 31) is a large, strong, horse- 
shoe-shaped bone, which consists of a nearly horizontal body, 
and two posterior vertical portions, or rami. "The body itself 
consists of three portions, the alveolar process above, the base 
beneath, and the mental protuberance, or chin, in front. The 
whole of this inferior maxillary is counted as a single bone by 
Suéruta, and constitutes his other Žanu, or jaw-bone. Atreya- 
Charaka, on the other hand, treats it as consisting of four bones: 


(1) the alveolar process (dant-olukhala) ; (2) the base with the 
chin, which he calls Lanv-asthi, or jaw-bone (chin-bone) ; (3) and 
INFERIOR MaxiLLanv, Hanu. Seen from the left. 
m Showing—a. The base of the body, /anv-asthi. 


b, b, The rami, ZJanu-müla-bandhana. 
v. Alveolar process, Dant-olikhala. 
d. Mental protuberance, or chin, JJanv-asthi. 


(4) the two rami, which he calls Zagu-müla-bandAaua, bonds at 
the root, or back, of the jaw-bone. He calls the rami by this 
name on account of their being the bones by which the ‘body’ 
of the lower jaw is attached to the rest of the skull. 

4. To sum up: irrespective of the hard palate, which both 
Ātreya-Gharaka and Suéruta count separately, the list of Susruta 
represents the two maxillaries by two Zana, or jaw-bones, while 
the list of Charaka breaks them up into—(1) two alveolar pro- 

(gy. cesses (ulūkhala), (2) one (lower) jaw-bone (Aanv-asthi), (8) two 
E rami (hanu-mitla-landhana), and (4) probably a portion of his 
peculiar central facial bone ($ 66). This is shown in the sub- 

joined tabular statement: 
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Modern Anatomy Atreya- Suéruta. | Vagbhata IT. 
Modern Anatomy. ODD. š gbhat 

1. palatal tālūsaka tālu tālu 
| process 4 
Sup. Max.42. alveolar ulūkhala | ulūkhala 
process r 
ls bāls facial bone be hann Ist hanu- 
(K, fig. 32) bandhana 
1. alveolar | ulūkhala ulākhala 
process | 1 ; 
š 2nd hanu- 
Inf. Max. 5 pe | hanvasthi | -2nd hanu | UR R 
4. rami hanu-mila- 
bandhana 


5. The system of Vāgbhata I represents, as usual, a com- 
promise between the two systems of Atreya-Charaka and 
Snémta, From the latter he adopts the two Žanu or jaw-bones, 
and from the former the two dant-olikhala, or tooth-sockets. 
In the main, therefore, inasmuch as he holds not one, but two 
jaw-bones or maxillaries, he is a follower of Su$ruta ; but as 
a concession to the doctrine of Atreya-Charaka, he divides each 
maxillary into two separate bones, viz. its alveolar process (dant- 
olūkhala) and its body (Aanu-bandhana), the latter including, 
in the case of the inferior maxillary, its two rami. Another 
concession to that system appears to be Vagbhata’s use of the 
term hanu-bandhana, instead of the simpler Susrutiyan term Žanu. 
It seems probable that Vagbhata I failed to understand the 
significance of the word mila in the Charakiyan term Žanu- 
mūla-bandhana, bond at the base, or back, of the jaw. That word 
rrnders the term applicable only to the lower jaw-bone, and 
signifies its two rami, by which it is attached to the rest of the 
skull. The omission of the word mila shows that Vagbhata I 
understood the term Žanu-bandhana to be applicable to both 
jaw-bones, and to indicate that the jaw-bones were attachments 
of the skull. In his system, therefore, the term Zazu-ÜaudAanua 


is a mere descriptive synonym of the simpler term Žanu ($38, , 


el. 6). 
6. The system of the Atharva Veda (§ 43) appears to be 
essentially the same as that of Atreya-Charaka, This seems to 
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be indicated by its term /axx0% citya, or structure (pile) of the 
two jaws, inasmuch as that term points to the view of the jaw 
being a composite organ built up, as Atreya-Charaka holds, of 
the separate bones which he calls dant-olakhala, alveolar process, 
hanv-asthi, jaw-bone, and hanu-mila-landhana, two rami. 


$ 66. Continuation: Malar and Nasal Bones, 
Superciliary Ridges 


1. Nasa or nasikd, nose, nasal bone; ganda, cheek, cheek-bone, 
malar bone; ganda-hita, or hanu-kita, malar prominence; /a/dta, 
brow or superciliary ridge; kakāfikā, denoting the combined nasal 
and malar bones. The last term is peculiar to the Atharva Veda. 
The term /ald/a is only found in the several versions of the 
system of Atreya ($$ 4, 12, 16), and in the Atharva Veda (š 43). 
The term Žaxx-kūļa is peculiar to the list of Bheda (Š 12): 
Charaka prefers the term gay(a-kūļa, and Su$ruta, its shorter 
alternative ganda. 

2. Beside the two maxillary bones which have been discussed 
in the preceding paragraph, and the palatal bones which will be 
discussed in the next paragraph, the face of the skeleton (Fig. 32) 
comprises the following bones: two malar, two nasal, two lach- 
rymal, two inferior turbinated, and one vomer. Of these bones 
the five last-mentioned are very small, and lie in the interior of 
the skull. It cannot, therefore, surprise us that they escaped the 
observation of the ancient Indian anatomists. The only bones 
which, forming a portion of the external skull, came under their 
notice, are the malar and nasal bones of the cheek (ganda) and 
nose (näsä or udsikā) respectively. But regarding the nature of 
these bones, and, in fact (as already stated in § 65, cl. 1), regard- 
ing the structure of the face generally, the opinions of Atreya- 
Charaka and Sušruta differ very considerably. It is on this 
point that the two systems show one of their two most striking 
divergences (for the other see $59, cl. 8). 

3. In the systems of Atreya- Charaka ($ 4) those four bones, the 
two malar (ganda-kiita) and the two nasal (2252£4), are considered 
as forming, together with the two superciliary ridges, or brows 
(alata), a single continuous central bone which lies across the 
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middle of the face of the skull, bounded by the frontal bone 
above, the alveolar process of the superior maxillary below, and 
the two temporal bones on either side. The configuration of this 
central bone, and its position in the face, are indicated by dotted 


ANTERIOR VIEW OF SKULL. 


Showing, within dotted lines, the central facial bone (K, L, M, N). 
Fr. = Frontal bone s 
P. = Parietal bone | Sirah-kapála. 
S. = Sphenoid bone/ , 
T. = Temporal bone, Sankhaka. 
L. =Superciliary ridges, Lalāļa. 
N. = Nasal bones, „Vāsikā. 
M. = Malar bones, Ganda-kiita. 
K.= Body of superior maxillary, Kakāļikā. 
A. = Alveolar process, dant-olūkhala. 


lines in Fig. 32. It will be seen from it that the central facial 
bone must include also the ‘body’ of the superior maxillary, 
which appears to have been looked upon as forming a con- 
tinuous whole with the contiguous cheek or malar bones (ganda, 
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or ganda-kita), A more experienced anatomist, such as Susruta 
was, could not fail to see that what was supposed to be an undi- 
vided central bone was in reality a very composite structure, 
made up partly of a number of separate small bones, partly of 
portions of the bones contiguous to the hypothetical central bone. 
The former are the two malar bones and the two nasal bones, 
which accordingly Susruta counted separately in his list ($ 27). 
The latter are (1) the superciliary ridges which form merely two 
prominent portions of the frontal bone, and (2) the lower part of 
the hypothetical central bone which forms really the ‘ body’ of the 
superior maxillary. Consequently Suéruta altogether omitted 
the two superciliary ridges, or brows (/a/afa), from his list, while 
he included (as shown in § 65) the lower part of the central bone 
in one—the upper—of his two jaw-bones (anu). With regard 
to the nose, including its cartilaginous portion, Susruta counted 
three bones. In accordance with his homologieal principle, he 
took the two nasal bones as constituting a single bone in the 
median line, and added the two lateral cartilages of the external 
nostrils. That he included the latter is proved by the fact of his 
enumerating the nose (g2r&22) among the tender bones (taruna): 
see the class-list of the bones in $ 30. 

4. As to Vagbhata I, he follows his usual practice of compro- 
mise. With Susruta he holds the separate existence of two 
nasal, two malar, and two maxillary bones, and with Atreya- 
Charaka the separate existence of the superior alveolar process. 
In the main, therefore, his system agrees with the system of 
Suéruta, the only difference being that (as already pointed out in 
§ 65, cl. 5) he divides the superior maxillary horizontally into 
two separate bones, an upper and a lower, the upper being the 
‘body’ (Aanu-bandhana), and the lower the alveolar process 
(dant-olūkhala), that is, K and A in Fig. 32. It is a difference 
which indicates a distinct decadence in anatomical knowledge. 

5. Atreya-Charaka's hypothesis of a single, undivided central 
bone, as reported by Charaka (§ 4), though erroneous, has at 
least the merit of presenting a consistent view of the structure 
of the face. In itself, the traditional text of Bheda’s report (§ 12) 
of that hypothesis need not necessarily involve an inconsistency. 
It makes Atreya hold three central bones, constituting the nose, 

N 2 
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the cheeks, and the brows respectively. On referring to Fig. 32, 
it will bo seen that the nasal bones might easily be taken to 
form a single bone; and the two superciliary ridges, irrespective 
of the metopie suture, do form a single bone (of the brow, alata). 
With respect to the two malar bones (including the ‘body’ of 
the superior maxillary) there would be some difficulty by reason 
of the nasal aperture ; still, the extension of the bones down- 
wards being undefined, they might, at a pinch, be taken to con- 
stitute a single bone. But, as has been shown in § 18, cl. 4, 
Bheda’s account of the system of Atreya cannot be correct, because 
it works out the incorrect total 862, instead of 360. It is 
probable, therefore, that the traditional text of that account is 
corrupted, and that the genuine list of Bheda agreed with that of 
Charaka in counting a single undivided central bone of the face. 
In confirmation of this view the curious fact should be noted 
that the traditional text of the list of Bheda substitutes the 
term Zanu-£üfa, lit. prominence of the jaw, for the term ganda- 
kūļa, prominence of the check, in order to indicate the malar 
bone. It has been pointed out above that in Atreya's view of 
the structure of the face the ‘body’ of the superior maxillary 
forms an extension of the malar bones. Hence, in itself, the 
malar prominence might be correctly described by either of 
the two terms, gay(a-kūļa, prominence of the cheek, or hanu-kita, 
prominence of the (upper) jaw. But the difficulty is that the 
system of Ātreya knows no more than one Žanu, and that that 
kanu is the inferior maxillary (see § 65), while the term Žanu- 
kūļa would introduce a reference to the superior maxillary, and 
thus be inconsistent with the system of Atreya. For this reason 
it is practically certain that the word /anu-hita in the traditional 
text of Bheda is a false reading for yanda-hita. The case of the 
Non-medical Version of the system of Atreya is still more un- 
satisfactory. That version counts four central bones in the place 
of the single central bone of Charaka; viz. one each for the 
nose, brows, cheeks, and eyes (§ 16, also § 17, cl. 4). Referring 
again to Figure 32, it may be seen that that count represents 
an impossible view of the structure of the face. The brows, or 
superciliary ridges, as above explained, do, indeed, form a single 
bone; so might the two nasal bones, and the two malar bones ; 
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but how the two eyes (or eyeballs) should form but a single 
bone is not conceivable. This only proves how little the systern 
of Atreya was understood by the author of the Non-medical 
Version, and how deficient was his knowledge of anatomy— 
a circumstance, however, hardly surprising in a writer who was 
not an expert in medicine but in law. 

6. The system presented in the Atharva Veda (§ 43) agrees in 
the main with that of Atreya-Charaka. The central facial hone 
of the latter system appears in the Atharva Veda divided into 
two portions, an upper and a lower. The upper portion consists 
of the two superciliary ridges, and is called dažāļa, or the brow. 
The lower portion comprises the body of the superior maxillary 
together with the malar and nasal bones, and is called kakatika. 


$67. The Hard Palate 

1. Lalu, palate; talasaka, palatal cavity. The former term is 
used by Sušruta (§ 27) and Vūgbhata (37). The latter is peculiar 
to the system of Atreya, and is found in the lists of Charaka 
($4) and Bheda (§ 12) as well as in its Non-medical Version (§ 16). 

2. Both Ātreya-Charaka and Sugruta enumerate two palate 
bones in their lists; but these bones are not identical with what 
are called the palate bones in modern anatomy. The latter being 
very small bones, situated in the interior of the skull, do not 
appear to have heen observed as separate hones by the ancient 
Indian anatomists. The two bones which the latter call palate 
bones are identical with the so-called palatine process, which is 
a portion of the superior maxillary bone (Fig. 30). This process 
consists of halves, which, projecting from either side of the junc- 
tion of the alveolar process and * body ’ of the superior maxillary, 
meet in the median line, in a ridge or raphé, and thus form 
the roof of the mouth, or what is the major portion of the hard 
palate These halves of the hard palate form two shallow 
concavities; and it is these, no doubt, which Atreya-Charaka 
appropriately denotes by the term tālūsaka, or palatal cavity, 
and which Su$ruta, in his class-list of the bones (§ 30) 
describes as being Aapdla, or pan-shaped. From this point of 
view those two medical authorities are quite correct in counting, 


1 See Dr. Gerrish's Textbook of Anatomy, 2nd ed., pp. 195, 717. 
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in their lists, two palates (tālu) or two palatal concavities 
((alüsaka), Vigbhata I, who ignores the median ridge, counts 


only one palate (täu). 


f 68. The Teeth and their Sockets 

1. Danta, tooth; dant-oliikhala, tooth-socket, or sthdla, socket, 
or sūksma, minute bone. The term dant-olūkhala for the socket of 
a tooth occurs in the Medical Version of the system of Atreya, as . M 
reported by Charaka (§ 4) and Bheda ($ 12), and adopted by eme | 
Vāgbhata I ($ 37), while the other two terms, s/Adla and sus, 
are peculiar to the Non-medical Version ($$ 16, 22, cl. 4). 

9. The term dant-olukhala, or tooth-socket, denotes the alveolar 
processes. ‘These processes are, in reality, only portions of the 
maxillary bones; but Atreya-Charaka, with whom Vagbhata I 
agrees, counts them as separate bones—a procedure which affects 
his general view of the two maxillaries, fully explained in § 65. 
Suéruta, in consequence of his counting the maxillaries as a pair 
of single, undivided hones, discards the socket-bones altogether 
from his list (§ 27) and counts only the teeth. 

3, With reference to the number of the teeth (danta) Atreya- 
Charaka and Suśruta agree. Both state them correctly to 
number thirty-two. Ātreya-Charaka goes even so far as to 
count a corresponding number of sockets. Accordingly he 
divides either alveolar process into thirty-two alveoli, each of D 
which is counted, in his list ($ 4), as a separate bone. 

4. As to the real morphological character of the teeth, the 
ancient Indian anatomists, of course, were uninformed. They 
took them to be bone, on account, obviously, of their hardness, 
and probably also of their white appearance, and because they 
were found to remain in the skull after every vestige of other 
tissue had disappeared. As a matter of fact, they ‘resemble 
compact bone in appearance and in composition ’, yet in reality 
they are more closely allied to the hair. For both are modifica- 
tions of a papilla of the outer integument of the body. The 
tooth, ‘though intimately connected with the bony skeleton, is 4 x 
really a calcified papilla of the mucous membrane.’ ! » E 


1 See Dr. Potters Compend of Human Anatomy, p. 142, and S 
Dr. Gerrish’s Textbook of Anatomy, 2nd ed., p. 723. 
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$69. The Nails 


Nakha, nail. The case of the nails is similar to that of the 
teeth. "They, like the teeth, are allied to the hair, being modifica- 
tions of the cutaneous membrane. The ancient Indian anato- 
mists looked upon the nails as a waste product (mala) of the 
body secreted in the process of growth of the bones. Con- 
sistently with this theory, Suéruta excludes the nails from his 
count of the bones (§ 27). On the other hand, Atreya, rather 
inconsistently as the commentator Chakrapanidatta indicates 
(ante, p. 35), includes them in his list of bones; and, of course, 
as all the three versions of his system (Charaka, § 4, Bheda, 
§ 12, Non-medical, §§ 16, 22) state, he counts twenty of them, 
one for each finger and each toe. 


$70. The Eyeballs 


1. Aksi-kosa, eyeball. The organ denoted by this term is 
included among the bones only in the system of Susruta. The 
system of Ātreya, as reported in the Medical Versions of Charaka 
(§ 4) and Bheda (§ 12), does not include them, and in this respect 
it is followed by Vagbhata I ($ 37). In the Non-medical 
Version ($ 16), it is true, the eyeballs are included in Atreya's 
system; bnt its testimony cannot avail against that of the 
Medical Versions; and the probability is that it adopted the eye- 
balls under the influence of the system of Sušruta ($ 17, cl. 8). 
But even as regards the latter system, the eyeballs have experi- 
enced strange vicissitudes. For they are absent from Su$ruta's 
list in its Traditional Recension ($ 27), though Susruta explicitly 
mentions them in his class-list of the bones as well as in other 
passages of his Compendium. That his list in its genuine form 
(§ 34) must have included them has been shown in $ 30, cl. 4. 

2. Sušruta looked upon the sclerotic coat of the eyeball (Fig. 1) 
as made of cartilage; and as he counted cartilages as tender, or 
immature bones (faruna), he included the two eyeballs among 


; 2d the bones of the skeleton (§ 80). Atreya-Charaka, on the other 

hand, excluded them, not because he knew them to be non- 
: eartilaginous, bu& probably because the prepared skeléton would 
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ordinarily be deprived of them. Asa matter of fact, the sclerotic | 
is not made of cartilage, but of ‘connective tissue with elastic f 
fibres’ ;! but to the untrained eye the two substances are so nearly 

alike that the mistake of a primitive anatomist, such as Sušruta, 

may be easily understood. 


$71. The Ears 


l. Karna, ear. The organ denoted by this term is included w 
among the bones in the systems of Suéruta (Š 27) and Vagbhata I i TS 
($ 87). The system of Atreya, in all three presentations, by 
Charaka (§ 4), Bheda (§ 12), and the Non-medical Version 
($$ 16, 22), does not include it, probably for the same reason as 
caused the exclusion of the eyeballs ($ 70). 


Fic. 33. Y 
Pinna or THE Ricart Ear. 
Showing—H. Helix. 4. Antihelix. C. Concha. 

2. Suéruta, who includes the ears among the bones of the 
skeleton, was doubtless referring to the external ear, the auricle 
or pinna (Fig. 33), which is ‘composed almost entirely of yellow 
fibro-cartilage ’.2 In his class-list of the bones ($ 80) he explicitly 
enumerates the ear (karna) as an organ made of tender bone 

(faruņa), that is, of cartilage. The other two portions of the ear, 
| the middle or tympanum which contains the three auditory | 
Ossleles, and the internal or labyrinth, both lying in the interior | 
of the skull, appear, for that reason, to have escaped the notice of č ~e | 
the early Indian anatomists. » 


2 Dr. Potter’s Compend of Human Anatomy, p. 198. | 
° Dr. Gerrish's Textbook of Anatomy, 2nd ed., pp. 52, 696. 
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| SECTION IV D 
| UN 
1 APPARATUS CRITICUS un 
— A. THe SYSTEM or ĀTREYA-ČIARAKA P 
$72. The Traditional Recension of Charaka Ë 
1. Tne subjoined Traditional Recension of the Medical Version ; 
of the System of Atreya in the Compendium of Charaka 
(Caraka Samhita), Šārīra Sthāna, VITth A dhydya, is edited from q 
| the following materials : 5 I 
| 1. A = Alwar Palace Library MS., No. 1624. | 
a 2, D! Deccan College MS., No. 368, fl. 30 4, 1. 4-Íl. 81 a, 
i l. O: 
| 3. D? = Deccan College MS., No. 925, fl. 107 4, 1. 8-fl. 108 a, E 
| 1. 4. | 
| j í 4. IO! = India Office MS., No. 338, fl. 225 4, ]. 2-11. 226 a, 
b gs ee Hi 
é 5. IO? = India Office MS., No. 851, fl. 71 4, ll. 2-18. 4 
6. T? = Tübingen University MS., No. 458, fl. 824-4, 1. 5- | 
fl. 325 a, 1. 6. 
7. T? = Tübingen University MS., No. 459, vol. IT, fl. 29 4, 1 
1. 3-11. 30 a, 1. 8. ; 


8. S! = Sarada MS. of Dr. P. Cordier. 
9. S? = Sarada MS. of Jammū Library, No. 3266, fl. 118. 
10. EJ = Edition of Jivananda, 1877, p. 370, ll. 5-19. 


| 2. It runs as follows: 


| 

| "T'atrzüyam Sarirasyzanga-vibhagah | dvau babu dve sakthini Siro- 

| grīvamzantarādhirziti sad-angamzangam II Trīņi sastāni' Satanyz 

| 3 m s EAE 
y | RRR asthnüm saha danta-nakhena | tadzyatha 1 [1] dvatrimsadzdan- 
rs ļ ] 

| Dp EE de 

1 So D?T?S?EJ and Chakrapanidatta's commentary. IO? has 
sastīni, D''T' sastyani, S' sastya, IO* sasty-adhikānī ; A om. 
| 
| 
= scrcu Kangri Collection, Haridwar 
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tah, [2] dvātrirnšadzdant-olūkhalakāni 1, [3] virisatirznakhah, 
[4] Sastih? pini-pad-anguly-asthini, [5] virhSatih pāni-pāda- 
Salākāh, [6] catvāri pāni-pāda-šalāk-ādhisthānāni, [7] dve pārs- 
nyor "zasthinr, [8] catvarah pádayorzgulphah, [9] dvau maņikau * 
hastayoh, [10] catvaryzaratnyor Szasthini, [11] catvari jaù- 
ehayoh, [12] dve januni *, [13] dve jānu-kapālike, [14]* dvavz 
ūru-nalakau, [15]? dvau bahu-nalakau, [16 a]? dvāvžamsau, 
[16 7] dve amsa-phalake 1, [17] dvāv-aksakau, [18] ekarn U jatru, 
[19] dve tūlūsake 1°, [20] dve Sroni-phalake **, [21] ekarh bhag- 
asthi, [22] paiicacatvūrimnšat-prstha-gatānyzasthīni, [23] pafica- 
daša grivayam, [24] caturdaszorasi, [25 «| dvayoh piarsvayos !'2 
eaturviméatih paršukāh 16, [25 Z] tāvanti ezaiva sthalakàni !9, 
[25 c] tūvanti ezaiva sthālak-ārbudāni U, [26] eka hany-asthi, 
[27] dve hanu-müla-bandhane, [28] ek-āsthi 1° nāsikā-gaņdakūta- 
lalātam, [29] dvau šaūkhau, [80] catvāri Sirah-kapalani P 1 iti 
trini sastāni 2° gatanyzasthnam saha danta-nakhena ll 
For the translation, see § 4. 


1 So D'IO?, but T? olūkhalāni, D: odūkhalāni, IO'T' olūkhakāni, 
A. S? EJ olūkhala-phalāni. 

2 TO! prstha-pada; T! sasti-pāda, with pada cancelled in both 
MSS., D! gasti-pàda ; this false reading explains Gangadhar's emenda- 
tion; S? om. 

3 IO! pādayor. 

* So D'IO' T! S'? EJ, but A.D*T* have manibandhakau ; IO? 
pānikau. 

* IO? bāhvor. * IO? janunorzdve. 

7 D! T! prefix dvāv-ūrū. 

* A. T! S! pref. dvau bāhū; IO' om. No. 15. 

* D! om. Nos. 16a—21. 1 T? skandha-phalake. 

" DI!S! EJ eva. 12 A tāluke, T? talü-phalake. 

12 T! om. No. 20. u T! D! pāršva-sthayoš. 

5 So T? and Chakrapinidatta’s commentary; D! T! paryukah, and 
IO! paryuktāh, both obviously corrupt for par$ukah ; D? pár$vak&h ; 
AS! EJ pāršvavah, obviously wrong for paršavaļ or parsvakah ; 
IO? panthakāh; S? om. 

16 A sthanaka, D? sthānakāni, T^ sthānalakāni. 

" A only arbudani, IO? sthānak-ārbudāni, D? sthanak-atmakani. 

* From here missing in A. 

? EJ om. the final clause. 

* So D; but D! IO! T! sa-sasti, T? sasta. 
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§ 73. Restored Recension of Charaka 


On the grounds explained in the fifth and sixth paragraphs 
the true form of the Medical Version of Charaka may be 
restored as follows: 

Tatrzāyarn sarirasyzinga-vibhagühidvau bāhū dve sakthint Siro- 
grīvamzantarādhirziti sad-ahgamzangam W Trini sastāni Satanyz 
asthnüm saha danta-nakhena | tadzyathā | [1] dvatriméadzdan- 
tah, [2] dvātrirnšadzdant-olūkhalakāni, [3] vimšatirznakhāh, 
[4] sastib pāņi-pād-ānguly-asthīni, [5] viméatih pāņi-pāda- 
Šalākāh, [6] catvāri pāņi-pāda-šalāk-ādhisthānāni, [7] dve pars- 
nyorzasthinī, [8] catvarah pādayorzgulphāh, [9] catvāro maņikāļi 1 
hastayoh, [10] catvaryzaratnyorzasthini, [11] catvari janghayoh, 
[12] dve jūnunī, [18] dve kazātike 2, [14] dvāvzūru-nalakau, [15] 
dvau bāhu-nalakau, [16]? dve arnsa-phalake, [17] dvavzaksakau, 
[18]* dve &roni-phalake, [19]* ekarh bhag-āsthi, [20]5 patica- 
cabvürimáatzprstha-gatanyzasthini, [21] ° caturdašzorasi, [22.4]* 
dvayoh pargvayoszcaturvimnsatih pāršvakāh, [22 0] tāvanti 
czaiva sthālakāni, [22 c] ^ tūvanti czaiva sthālak-ūrbudāni, [23] 
paticadaga grivayam, [24] " ekam jatru, [25]” dve tālūgake, [26] 
ekain hanv-asthi, [27] dve hanu-müla-bandhane, [28] ek-asthi 
nūsikā-gaņdakūta-lalātam, [29] dvau $ankhau, [30] catvāri 
Sirah-kapālūni | iti trīņi sastāni Satanyzasthnüm saha danta- 
nakhena ll 

For the translation, see § 7. 


§ 74. Spurious Recension of Charaka 


1. Gangūdhar's spurious recension of the Medical Version of 
Charaka occurs in the Berhampore edition (1877-8), p. 185,1. 26- 


! Trad. Rec? dvau manikau. 

? Trad. Rec., jānu-kapālike. 

3 Trad. Rec. inserts dvàvzainsau. 

* Trad. Rec. places Nos. 18, 19, as Nos. 20, 21. 

5 Trad. Rec. places No. 20 as No. 22. 

5 Trad. Rec. places No. 21 and 22 abc, as Nos. 24 and 25 a b c. 
7 Trad. Rec. places Nos. 24, 25, as Nos. 18, 19. 
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186, 1. 22. Tt is reprinted in the edition of Debendranath and 
Upendranāth Sen (1897), p. 414, $$ 4, 5, and in the second 
edition of Jīvānanda (1896), p. 351, §§ 4, 5. It runs as follows : 

Tatrzāyam garirasyzanga-vibhagah |dvau bühü,dve sakthini Siro- 
grīvamzantarādhirziti gad-angamzaūgam |! Trini sasty-adhikāni 
Satānyzasthnūm saha dant-olūkhala-nakhaih | tadzyatha | [1] dvā- 
trirn$adzdant-olūkhalāni, [2] dvātrirnšadzdantāļ, [3] vimšatirz 
nakhāh, [4] vinšatih pani-pida-galakah, [5 z] catvāryzadhisthāū- 
nūnyzāsām, [5 0] catvāri pāni-pāda-prsthāni,! [6] sastirzanguly- 
asthini, [7 a] dve parsnyoh, [72] dve küre-adhah, [8] catvarah 
panyorzmanikah, [9] catvarah padayorzeulphah, [10] eatváry | 
avatnyorzasthini, [11] catvari janghayoh, [12] dve janunoh, [13] 
dve kürparayoh, [14] dve ūrvoh, [15] dve bahvoh, [16] s- 
ūsayoh, [17] dvau aksakau, [18] dve tūlunī, [19] dve $roni- 
phalake, [20 4] ekam bhag-ūsthi, pumsam medhr-asthi, [20 7] 
ekam trika-samšritam, [20 c] ekam gud-āsthi, [21] prstha-gatāni 
paiicatrimšat, [22] pafieadaszasthini grivayam, [28] dve jatruni, 
[24] ekarn hanv-asthi, [25] dve hanu-müla-bandhane, [26 «] dve 
lalüte, [26 2] dve aksnoh, [26 c] dve gandayoh, [26 4] nüsikayam 
trīņi ghoņ-ākhyūni, [274] dvayoh pāršvayošseaturvimšatih, 
[27 0] caturvirnsatih pafijar-āsthīni ca pāršvakāni, [27 c] tāvanti 
ezaisūrn sthalikinyzarbud-akarani, tani dvisaptatih, [28] dvau P= x= 
saūkhakau, [29] catvari Sirah-kapalani, [80] vaksasi saptadaga | 
iti trīni gasty-adhikūni satanyzasthnimati u 

For the translation, see § 8. 


2. The commentary of Gangadhar on the above recension runs 
as follows, ?0édem, pp. 185-7 : 

Dvau bāhū iti dve ange | dve sakthini iti dve angel $iro- 
exivamzityzekamzangam |$ira$zea grīvā czeti tayoh samahara 
ityzekavad-bhavam | antarādhirziti ekamzangam | antarzmadh- 
yamzadadhatziti utpattya madhya-deha iti | ityzevam sad-angam 
angam Sariram | Susrute "pyzuktam: Sarira-samkhya-vyükaranam 
Sarire | taezca sad-angam $akha$zeatasro, madhyam paficamam, 
sastham Sira ili atra grīvā-paryantam Sirah-samjfiamziti t sd: 


! This clause seems to be based on some false reading like that 
noticed in § 72, note 2. 


| 
| 
| 
x 


~ CC-0, Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


§ 74] SPURIOUS RECENSION OF CHARAKA 189 


Trinaity-adi | asthnürn sasty-adhikāni šatāni nrņāmziti | nanu 
&alya-tantre trini Satanyzasthnamzityzuktam | kathamziha gasty- 
adhikūni ityzata aha 1 sahzety-üdi | šalya-tantre Suérute 'pyz 
uktam 1 trīņi sa-sastanyzasthi-Satani veda-vadino bhāsante | 
Salya-tantregu yesāmzasthnārin visesena Sastra-kriya cikitsite 
nzāsti, tani sasty-asthini nzopadi$yante | na tu ‘na santi’ iti 
krtvā nzopadi$yante | tani ca sastirzasthnamzesa | dant-olükhala- 
nakha-jatrv-asthini éastis'ztaih saha trīņi šatāni bhavantyz 
asthnamziti | tani vivrnoti t 

Dvátriméadzity-adi | dantānām dvatrinéat ! ekaikasyzaikai- 
kamzulūkbal-ākrti-sthiti-sthānamziti dvātrirnšadzeva dant-olū- 
khalūni ! Salya-tantre nzoktāni | dvātrimšadzdantāssteūktāsetad- 
orahaņena tünyzapi grhyante | virn$atirsnakhā iti $alya-tantre 
nzoktam | virnšatih pani-pada-Salaka iti dvayoh pinyoh paday oS 
ca dvayosztalesu caturgu sthünesvzanguli-viméáaterzmülesu sthita 
viméatih $alakah | şi 
virnšaterzaūgulīnāmzekaikasyūmzangulyām trīņi trinyzasthini, 
tanyzekaikasmin pāņi-pāde paficadaga, catursu sastih | dve asthini 
pürsnoh pādayorzmūle $alakabhyo *dhahsthamzekaikamziti dve | 
dve kūrcādha iti panyoh Salakabhyo *dhastatztaczchalika- 
bandha ekaikamziti dvayoh pāņyoremūle dve asthinī | parsnyorz 
asthi-vat | tato 'dhastāczcatvārah panyorzmanika manibandha- 
sthane ekaikasmin pāņau dve asthini dvayoszcatvari | evamzeva 
pādayosecatvūro gulphā iti ! tato *dhastaczcatvaryzaratnyorzas- 
thini | hastayoh kosthe tvzekaikasmin dve dve asthini, , tatasz 
catvāri aratnyorziti | eva catvūri jaūghayorzasthīni gulph- 
ādhastājzjānu-paryante | dve jānunorziti prthu-gudik-akare | 
evamzeva kūrparayorzdve asthini | prakostha-bahvoh sandhau 
ksudra-gudik-ākāre dve | dve ūrvorzityzekaikasmin ürüvzekai- 
kamziti dve | evamzeva s-ārnsayorzbūhvorzdve, ekaikasmin bahávz 
ekaikamziti dve í ityzevarn catasrsu pāņi-pāda-rupūsu Sākhūsu 
khalvzekaikasyam šākhāyām nakhaih saha dvatriméadzasthini, 
catasrsu tànyzastaviméaty-uttaram Šatarm bhavanti | galya-tantresu 
Suérut-àdisu nakh-ūnuktatvādzekaikasyām sākhūyām saptavim- 


tirzanguly-asthini 1! pāņi-pāda-catustaye 


1 ‘There appears to be an error here in the print of the commentary. 
he three items which are mentioned, dant-olitkhala (32), nakha (20), 
and jatru (2), work out a total, not of 60, but only of 54. 
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Satīh, tānyzast-ottara-Satamzuktāni | iti dantolükhala-danta-sahi- 
tani tanyzastavingaty-uttara-sat-asthini dvinavaty-adhika-šatarīn 
bhavanti|dvāvzaksakāvzity-ādi | atra dvitva-prasangadzdve tālunī 
ityzuktam | tālu-gata-dvaya-varjamzaksak-ādigu khalveaksaka- 
groni-bhaga-medhra-trika-guda-prsthesu dvācatvārīmsat | tad- 
yathā 1 dvāvzaksakau kanthzādho ’msakau dvau | dve Sroni-pha- 
lake iti nitambe dve 1 strīņār ekarn bhag-āsthi, purnsüm medhr- 
asthi, trikam samsrtam zekar, gude czaikamziti pafica Sronyam~ 
aksakau dvāvziti sapta, prstha-gatani palleatriméadziti dvāca- 
tvārinšat V atha grīvā pratyzürdhvam saptatrimsadziti | tad- 
yathā | dve tālunī ityzuktam | paticadasa grīvāyāmaiti | tesamz 
ekādaša grivayam, kaņthanādyām catvāri | dve jatruņī 1 Nemeh 
šalya-tantre varnite | hany-asthi ezailkam na varnitamziti | dve 
hanu-mila-bandhane | dve lalāte ! dve aksnoh ! dve gandayoh | 
nāsikāyām trīņzīti ghana-rüpa-vat | iti vaksyati 1 širah-kapālāni 
catvāri, dvau Šaūkhakāvziti jatru-gata-dvaya-varjam paficatrim- 
Sadzgrīvārn pratyzūrdhvam | atha madhya-deho | dvayoh pārš- 
vayorzity-ūdi | dvayoh parsvayorzekaikasmin pür$vaka-müle vak- 
şasi lagnüni dvādaša dvādaša iti caturvirnšatiļ | caturvim$atih 
paiijar-asthini pūršvakāni | tānyzekaikasmin pāršve dvādaša dvā- 
dašzeti caturvimšatih | tāvanti ezaisüm sthālikāni prsthe tvz 
arbud-ākārāņi dvādaša dvāda$zeti caturvimšatisstāni militvā 
dvisaptatih | vaksasi saptadašzeti | pürvam dve jatruņī ityzuktamz 
ityzek-adhika-navatirzmadhya-dehe un dvau $ankhakau catvari 
$irah-kapalanziti grīvām pratysūrdhvam sad vyākhyātāni iti 
militva sasty-adhikani trini $atanyzasthnam bhavanti | tatra 
éalya-tantresu dantolūkhalāni dvātrimšadzvimšatirznakhā jatruni 
dve hanv-asthi ezaikamziti prthatznzocyante! | danta-grahanena 
dantolūkhalānām grahaņāt | nakhanam bahyatvat 1 jatruņi 
dvayorzvaksaso ’sthi-grahanena grahaņāt | hanv-asthnagzca yau- 
vane prthaktvābhādzdvitvamziti na virodhah t 


§ 75. The Glosses of Chakrapānidatta 


The glosses of Chakrapanidatta are edited from the following 
materials : š 


1 See the preceding note. "This clause seems to involve a similar 
error; for the four items 32+20+2+1 give a total 55, but not 60. 
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1. T = Tübingen MS., No. 463 (vol. 11), fls. 2847, 285 a. 

2. C2 Copy of the osteological statement, as contained in the 
manuseript in Dr. P. Cordier's possession (see $ 11, footnote 1), 
kindly supplied by him to me. 

They run as follows: 

Tatra ayamzity-ādi | Siro-erlvamzetadzekamzeva Siro-vivaksa- 
yam | antarüdhirzmadhye | sastāni iti sasty-adhikani | dant-olū- 
khalakarn yatrzāšrito dantah! | yadyapi nakha Vividhasitapitiyena 
mala-bhoga-posyatvena mala eva? praksiptasztathapzihzasthi- 
tà 9-rüpa-yogasyzüpi vidyamānatvādzasthi-gananāyām pathitāh* | 
pratyanguli-parva-trayam tena viméaty-anguli-gatamzasthnüim 
viméati-trayam 5 bhavati | vrddh-angusthe ca hasta-pada-pravi- 
stam trüyam? parva jfieyam | vrddh-āngustha-šalākū api svalpa- 
pramāņā jiieyā | aūgulīnām $alàka yatra samlagnah taczchalak- 
üdhisthanam" | jānu jānukam?* jangh-orvoh sandhih | aksakau 
kosth-āvāk amsa-jatru-sandheh kilakau? 1 tālūsake tūlv-asthinī i 


t T dant-olükhalako, C danteszülükhalam yatrza$rità dantaht 

2 T vividhaóitapitiyena mana-bhoga-posyatvena mana eva; C 
vividhasitapitiye mala-bhāga-posyatvena male eva) 

* T āstitā 11 * So T; C has patitāhi 

5 So C; T reads annār viršatiyam | 

5-80 T, except that it has va for ca. C reads yadzdhastazpada- 
pravistam tat trtiyam | - 

7 C tatra Salak-angusth-adhisthanam | 

* T om. jānu, © om. janukami 

? Conjectural; T has aksakàs-kostamvainkaéayattu sandhe kilakau; 
C reads aksāvzivzāksakau jatru-sandheh kilakaui The reading of C 
conveys the impression of being a conjectural emendation of a corrupt 
text, perhaps made by the person who copied C for Dr. P. Cordier 
Tt is clearly not the original reading; for (1) it is so simple and easy 
that it seems difficult to conceive how a copyist, however ignorant he 
might be, should transmogrify it into the reading of the Tübingen 
MS., from which it widely differs; and (2) it involves for the terms 
jatru and sandhi the meanings ‘collar-bone’ and ‘connecting-link’, 
which are quite unknown to the older Indian medical science (see 
$62) Literally that reading may be translated: ‘The two axle-like 
aksaka are the pegs of the clavieular connexion’; i.e. the two 
clavicles (jatru) which connect (sandhi) the neck with the shoulder 
are pegs (aka) resembling the axle of a car which connects its 
wheels with one another, and hence are called ‘little axles’ (aksaka, 
diminutive of asa). In the older Indian Medicine, jatru means the 
windpipe or neck, and sandhi denotes an articulation. See my article 
in the Journal of the Royal Asiatic Society for 1906, pp. 922 ff. 
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e 


bhag-āsthi abhimukham kati-sandhina-karakam ! tiryag-asthil 
sthalakani iti parsukānām mūla-sthānāni nimnüni? | sthālak- 
ürbudüni tu paršuk-ūsthigu nimnegu madhye sthitany ?zarbud- 
akaranyzasthini | nāsikā-gaņdakūta-lalātairzmilitvā 4 ekamzeva 
asthi gananiyam 1 ye? tu prthag-angüni zpathanti tesām nāsū- 
gandaküta-lalatanüm trayāņūm trinyzeva asthini iti na * sankhyā- 
puranam ll 
For the translation, see $ 11. 


§ 76, The Traditional Recension of Bheda 


The traditional recension of the Medical Version of Adreya's 
system in the Compendium of Bheda (Sarva Sthana, VII 
adhydya) is edited from the following sources : 

1, The copy of the Tanjore Manuscript which, as stated in 
$12, is my possession. It is a beautifully written copy in 
Telugu characters, carefully collated with the original manu- 
script by Mr. C. Krishnayya, the Tanjore Palace Librarian. 

9. A copy, in Roman characters, of the osteological statement, 
kindly made for me by Professor Jolly, from the copy of 
the Tanjore manuscript in the possession of Dr. P. Cordier 
(marked J). 

8. An edited copy, in Roman, of the same statement, kindly 
supplied to me by Dr. P. Cordier from his copy of the Tanjore 
manuscript (marked C). 

Seeing that the Bheda manuscript is unique and very difficult 
of access, the osteological statement is first reproduced exactly as 
it stands in my excellent copy. This reproduction is followed by 
an amended copy, edited from the sourees mentioned above. 
A translation of it is given in $ 12. 


1 So C; but T reads atisukham kaya-sandhüna-karakarn | 

2 So T; but C reads mūla-sthāna-lagnāni | 

3 So T; but C reads only parSuka-mülany t 

' So T; but C has lalatinam-eka-milatvad, which reading yields 
exactly the same sense. 

= T om. yel ^ SoC; but T prthag-gananat | 

* Bo T; but C has ekatvena tu for iti na, which yields the same 
meaning. 
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1. Reproduction. 


Trini sastini! šavāny*zasthān? tad-yathā | dvatriméadzdamtah 1 
dvātrimšadzdamt-olūkhalakāni * 1 vimSati pani-pada-Salananyz 
amguly-asthini virhsatih | pūni-pāda-šalākā catvāri | pāņi-pāda- 
Salāk-ādhisthānāni dveř 1 pārsor*zasthīni catvārah 1 padayorz 
gulbah” dvau māņikau pāņike dve hastayoh catvāryzamšayor * 
zasthini dve jamghayorzdve jānuni? dve,janu-kapanike!? dvavz 
ūrū dvāvzūru-našakau 11 dvāvzasau 12 dve ansa-phalake!? dvavz 
amksanau 14 ekam jatru (stg) 16 dve tālū 1° dve cubuke dve Sroni- 
phalake | ekarn bhag-āsthi | parncacatvarimsatzprstha-gat-odhrs- 
thiti! parncadaga grivüyám | eaturda$zorasi | catürviméati!? pār- 
Saki? | par$vayor??zyavamti czaiva sthālakāni tavamti czaiva 
sthālalk-ārbudakāni *! 1 ekam hanv-asthi dve hanu-bamdhane* i 
ekar nās-āsthi tathà banukūta-lātī ?? | catvari šīrsa-kapālāni t 


2. Edition. 


Trini gastīni satanyzasthnam | tad-yathā | [1] dvatriméadz 
dantah, [2] dvātrirnšadzdant-olūkhalakāni, [3] viréatirznakhah?*, 
[4] sasty?'zanguly-asthini, [5] vimšatih pani-pada-salakah, [6] 


1 J.C sastini. 

? So also J, but C šatāny. 3 J.C asthnām. 

* So also C, but J olūkhalāni. 

* So the three preceding clauses also in J, but C edits them as 
follows: * virnšatih pani-páda-Salakah | aüguly-asthini | 
catvāri pani-pida-Salak-adhisthanani |’ 

$ C pirsnyor. 7 C gulphāh. 

* C aratnyor. ? C jānunī. 10 C kapalike. 

u So also J, but C nalakau. 

2 J dvau nasau; but C dvavZathsau. 

18 J anna-phalake; but C arnsa-phalake. 

M J vamksanau; but C aksakàvz. 

15 J jatru; C jatvü. 16 J tālu. 

U So also J; but C gatanyzasthini. 18 J.C caturvirnšati. 

? So also J; but C pāršvakāni. 2 J par$vayo. 

21 So also C; but J arbudani. 

22 So also J; but C hanu-müla-bandhane. 

25 J lit; but C lalatar. 

" These two words are omitted in the original by a confused 
blunder of the scribe. 
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eatvüri pāņi-pāda-šalāk-ādhisthānāni, [7] dve parsnyorzasthini, 
[8] catvārah padayorzeulphah, [9] dvau manikau* hastayoh, 
[10] catvaryzaratnyorzasthini, [11] dve janghayoh, [12] dve 
januni, [13] dve jānu-kapīlike, [14] 2 dvāvzūru-nalakau, [15] 
deest, [16 a] dvāvzarnsau, [16 6] dve amsa-phalake, [17] dvavz 
aksakau?, [18] ekarn jatru, [19] dve talunt!, [20] dve $vroni- 
phalake, [21] ekam bhag-asthi, [22] paticacatvarimsatzprstha- 
eatanyzasthini®, [28] paficadasa grivayam, [24] caturdaszorasi, 
[25a] eaturvimsatih parsvakih, [25%] pāršvayorzyāvanti 
ceaiva sthūlakāni, [25 c] tāvanti ezaiva sthālak-ārbudāni, [26] 
ekam hanv-asthi, [27] dve hanu-mūla-bandhane, [28 a] ekam 
nās-ūsthi, [28 4] tathā hanuküta-lalate, [29] deest, [80] catvāri 
Sīrsa-kapālāni U 


§ 77. The Non-medical Version of Yajnavalkya 


The traditional recension of the Non-medical Version of 
Atreya’s System in the Law-book of Yajnavalkya is edited from 
the following sources : 


1, ASB! = Asiatic Society of Bengal, No. I B 51. 
2. ASB? " 5 »  No.Il A 10. 
3. ASB? 5 5 » .No.Il A 11. 
4. Bd. = Bodleian MS., No. 65. 
5. Bl = Berlin MS., No. 340 (Prof. Stenzler’s A, p. 182). 
6. IO! = India Office, No. 1079. 
7 

8 


H ll 


To: p p NS IA 
O No-1278. 
9 TO= n o, No. 1786. 
10. TO= p p No. 9085. 
ll. I0e= ,  ,  No.2060. 
12. [O = ,,  ,  No.2074. 
18, Ws No. 2167. 


1 PPamike due and due cubuke, in the original, are marginal glosses 
which have got into the text. 
* Dvavzüru, in the original, is an obvious false duplication. 


* Amksanau and odhrsthitt, in the original, are obvious clerical 
errors. 
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14, IO? = India Office, No. 2828. 

15. IO! 5 » No. 8022, 

16. Jou = » No. 28 (50). 

17. St. = Prof. Stenzler's edition, pp. 89, 90. 


ll 


ll 


It runs as follows: 

Sadzangūni tathzasthnüm ca saha sastyā Sata-trayam 1184 1) 
Sthalaih saha catubsastirzdantā vai, viméatirznakhah | 

pani-pada-salakaszca, tasam sthūna-catustayam I 85 1 
Sastyzangulīnām, dve parsnyorzgulphesu ca catustayam 1 

catvāryzaratnik-ūsthīni, jaūghayosztāvadzeva tuu 86 U 
Dve dve jánu-kapol-oruphalak-amsasamudbhave | 

akga-tālūsake $roniphalake ca vinirdišet u 87 t 
Bhagūsthyzekam, tathū prsthe catvārimšaozca pafica! 

grīvā paficadag-asthih syajzjatrvzekam ' ca, tathā hanuh u 88 1 
Tan-mūle dve lalat-aksi-gande, nasi ghan-āsthikā * | 

pārsvakāh sthālakaih sārdhamzarbudaiszca dvisaptatih u 89 t 
Dvau šankhakau, kapālāni catvāri Sirasasztatha | 

urah saptada$-asthziti purusasyzasthi-samgrahah W 90 t 


For the translation, see $ 16. 


(78. Gangadhar's Recension of the Non-medical 
Version 


Gangūdhar's recension of the Non-medical Version, reprinted 
from his Berhampore edition, pp. 187-8, runs as follows, his 
emendations being shown in italics. (Translation in $ 18.): 


Sthālaih saha catuhsastirzdašanā, vim$atirznakháh | 
pani-pada-galakas-ca, tasam sthāna-catustayam 1185 or 281 
Sastyzangulīnām, dve parsnyoh, Zurc-adAo mani-guiphayok | 
catvārysaratnyošzezāsthīni, jaūghāyām tad-vadzeva ca u 86 
or 291 


1 So Bd., Bl., I0*55751931; but ASB?, 10™, St. jatrvzekaikam ; IO* 
originally had jatrvzekaikar, but corrected by the same hand ta 
jatrvzekath ca; ASB? jotrunyzeka; ASB! jatrávzekam; JO! 
jālikam ca; IO* om. 

2 ASB! nanamghrinasthika, 


02 
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Dve dve jünu-Züzpar-oruphalak-ürnsasamudbhave 1 | 
aksa-tülüsake $roniphalake czaivamzadiéet ll 87 or 80 n 
Bhagisthyzekam, trice, payau, prsthe trithaczea paūca ca 
grīvā paficadas-asthim syājsjatrvzekaikan, tatha hanoh u 88 or 
831 
Tan-müle dve, lalat-aksi-gande, nasa ghan-āsthikā | 
pāršvaka-sthālikaih sardhamzarbudani dvisaptatih ú 89 or 32 n | 
Dyan gankhakau, kapālāni catvaryzeva Sirasyzatha | E j ! 
urah pañcadaś-āsthi syāt, purusasyzasthi-samgrahah 11 90 or SN 
33u 
Ityzetadzeva Agneya-purāņe Yajfiavalkya-Samhitayam ca 
smrtāvzuktam U 


This recension is not quite easy to construe so as to work 
out the required total of 360. The main difficulty lies in the i 
second verse, "There may be an error in the text; but taking 
it as it stands, it would seem that the numeral which is meant 
to be construed with mani-gulphayok is the subsequent catvārt, 
four, which likewise governs aratni and jangAa. That is to say, 
* of wrist-bones and ankle-bones there are four, also in the fore- 
arms, and likewise in the legs! It would also seem that the 
dual parsnyoh is meant to indicate, not the two heels of the hs 
feot, but the heels (supposed to be) in the hands as well as = ^. 
in the feet (see §§ 32, 50). The meaning of dve pārs»yok, I 
therefore, is ‘there are two bones in either of the two sets of 
heels’, that is, there are two heels in the hands and two in the 
feet, or altogether four heels. This, no doubt, gives the impres- 
sion of a rather forced interpretation: the more obvious meaning 
would seem to be, ‘there are two bones in the heels (of the 
feet), and two in the wrists as well as in the ankles’; that is to 
say, there are only two heels, two wrist-bones, and two ankle- | 
bones. But with this, apparently more natural, interpretation, 
it is impossible to work out satisfactorily the total of Gangā- 
dhar's recension. That (as shown in $ 19) is only possible with 
the alternative interpretation. And there is this to be said for E Er. 
the latter interpretation, that, as shown by his reconstruction of 4 
Charaka's Medical Version ($$ 8, 23), Gangādhar certainly held 
the existence of four wrist-bones, as well as four ankle-bones. 


«xe 
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As to his doctrine of four heels, he was, no doubt, guided by the 
Traditional Recension of Sugruta’s system ($ 27), and by the 
system of Vagbhata I (§ 37). 


§ 79. The Commentary of Apararka 


The commentary of Aparārka on the Non-medical Version, 
edited from the India Office MS., No. 3022, runs as follows : 

[Verse 84.]  Sadzangüni ity-adinà manusya-Sariramzeva 
nirūpayati l...... \ Sirah pint pādau madhya-kāya iti gadz 
augāni | asthīni ca sasty-adhika-ata-traya-samkhyakani manu- 
sya-Sariram dhūrayanti 1 

[Verse 85.] uktamzasthi-samkhyamupapadayitumziha | dantā 
dvatrimgat | dvātrirnšadzeva tesim sthüla-samkhyakanyzayatan- 
āsthīni | evara sa-sthala! dantāšscatuhsastirzbhavanti | . . . .! 
nakhüézea virnšatih í panyoh padayo$zezanguli-mülani $alakah 
tāśzca virnšatih | tāsārn ca Salākānām sthinamzasthi-catustayam | 
evamzast-ottar-asthi-Satam 1I 

[Verse 86.]  ekaikasyámzangulyameasthi-trayam — tata$zca 
sarvàsamzangulinam sastirzasthini | pādayoh pascimau bhagau 
pārsnī, tayorzasthi-dvayam | jangha-parsnyoh sandhi-prade$atvarn 
tad-bahir-avasthitau ekatra pāde gulphau, tata$ea padayorz 
gulphesu catvaryzasthini | aratnirzeva aratnikah, yady-apyzaratni- 
gabdo bāhv-agraha eva vartate tath-apyzatra asthi-catustaya- 
samkhya-sampatty-artham prayujyamanah, samagramzeva has- 
tamzāha, evamzaratnik-āsthīni bhavanti | jaügha-Sabdo 'pi tathz 
aiva samagra-pāda-vacano 2 'tra, tataszca jaūghayorzapi catvāry? 
eva asthini | esārn catussaptatih | pūrveņa ast-ottara-Satena saha 
dvyašītarn šatam ll kim ca t 

[Verse 87.] jānunī jangh-oru-sandhi | kapolau gallau | tra 
sakthinī, te ca phalak-ākāre | amSau bahu-mile, tat-samudbhave | 
tathā aksa-tālūsake netra-prānt-āsthinī | $roni-phalake jan- 
ghā-prstha-madhya-dešau 1 praty-abhidhanam dve dve asthinī | 
evarnvidhayā * sankhyayā saha caturnavaty-adhikam šatam 1 
kim ca ll 


1 MS. sa-sthalam. > MS. pāde vacano. 
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[Verse 88.] bhag-āsthi upasth-asthyzekam 1 prsthe palicncatvā- 
riméat | grīvājām paficadaga | jatruni uro-'hsayoszsandhüvzekam 1 
hanuézeibukam, tadzapyzek-āsthi 1 szaisā trisastīh | pūrvayā sam- 
khyayā saha gata-dvayam saptapaficasad-adhikam I kir cà il 

[ Verse 89.] tan-mule dve asthini | tathā lalat-asthyzekam | 
tathzāksayorzdve | gandayorzdve | kapol-āksi-madhya-pradešau 
gandau | nasa ghana-samjfiakenzüsthnzapyzukta veditavyā | tena 
tadzasthyzekam 11 parsuka vankrayah, tah sthalakairzarbuda- re us 
samjtiakaiszea asthibhiszsūrdharn dvasaptatih | pürvairzastübhisz 
sārdhamzašītih | pürva-samkhyaya saha sapta-trimsad-adhika- 
gata-trayam ll kim ca t 

[Verse 90.] bhrü-karna-madhya-prade$au $ankhau 1 asthini 
$iras-sambandhini kapal-akarüni catvāril...... luro vaksasz 
tasya saptadaša | tatah trayovimšatih | pirva-samkhy-opeta sasty- 
adhikam $ata-trayam | esa purusasya manusya-Sarirasya asthi- 
samkhya-samgrahah t 

Translation. 

[Verse 84.] With the words ‘six parts, Ke” the author de- 
scribes the human body ..... the head, the two hands, the 
two feet, and the trunk: these are the six parts; and the bones, 
which number three hundred and sixty, support the body of V 
man. s que 

[Verse 85.] Detailing the said number of bones the author r 
says: the teeth (danta) are thirty-two; thirty-two are also their 
socket-bones, termed s/Zà/a ; hence the teeth, together with their 
sockets, amount to sixty-four..... The nails (na4/a) number 
twenty. The long bones (sa/dkd) form the bases of the fingers 
of the hands and feet; they also number twenty. The bases 
(sthana) of the long bones number four? Thus we have alto- 
gether one hundred and eight bones. 

[Verse 86.] In each digit (anguli) there are three bones; | 
hence in all the digits together there are sixty bones. The heels 
(pàrsmi) are the posterior parts of the two feet. They contain 
two bones. At the placo.where the leg and heel join there are, , 4 D 
externally, in each foot, two ankle-bones (gulpha); and hence the `£ C 


! MS. samjiiakenāsthāpukra. 
1 Bee the Exegetical Note in $ 83. 
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ankle-bones of the two feet number four. Aratnikd is a synonym 
of aratni, forearm: though the word ‘forearm’ (aratni) does not 
really include the arm (Žāv), yet here, for the sake of obtaining 
the number four of the bones, it is employed in that sense [i.e. 
as including the arms]. The author is speaking really of the 
whole upper limb; hence the bones of the ‘forearms’ (aratni) 
number four. Similarly the word ‘leg’ (jangha) here signifies 
the whole lower limb; and hence the bones of the two legs also 
number four. These items together number seventy ; and these, 
together with the aforementioned one hundred and eight, 
amount to one hundred and eighty-two bones. Further: 

[Verse 87.] The two knees (jā) are the two joints between 
the leg and the thigh. By the two kapoža the two cheeks are 
meant; and by the two ēru the two thighs, which are shaped 
like boards. "The two shoulders (or shoulder-summits, arhsa) are 
the bases from which the arms spring. Next, by the two aksa- 
tālūsaka, the two bones are meant which lie on the edge of the 
eye. The two hip-blades (Sroxi-phalaka) are the two places 
between the two lower limbs and the back. Each item consists 
of two bones. Together with the number (twelve) thus obtained, 
the total of the bones amounts to one hundred and ninety-four. 
Further: 

[Verse 88.] The pubic (bhagasthi) or private bone is one. 
In the back (zrs/4a) there are forty-five bones; in the neck 
(grīvā) fifteen ; in the windpipe (atru), at the joint of the breast 
and shoulder, one. Hanu signifies the chin; that also consists of 
one bone. This makes sixty-three bones; and with the aforesaid 
number (194) the total amounts to two hundred and fifty-seven. 
Further: 

[Verse 89.] At the back of that bone [i.e. of the chin] there 
are two bones. Next, the brow contains one bone. Next, in 
the two eyes, there are two bones; so also there are two in the 
two ganda, by which term the two places intermediate between 
the cheeks and the eyes are meant. The nose must be under- 
stood to be expressed also by the term y4axa-bone. Paršuka 
denotes the ribs; these, together with their sockets (sthalaka) 
and the so-called tubercles (ardxda), number seventy-two. With 
the previous eight bones they amount to eighty; and these, 
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together with the previously stated number (257), amount to 
three hundred and thirty-seven. Further: 

[Verse 90.] The two temples (Sarkha) are the two places 
intermediate between the eyebrows and the ears. The pan- 
shaped bones (kapla) which constitute the cranium number 
four ... . Uras signifies the breast; it contains seventeen 
bones. Hence we have altogether twenty-three; and these, 
together with the previously numbered (337), amount to a total 
of three hundred and sixty. This makes up tho aggregate 
number of bones of the human skeleton. 


$80. The Commentary of Vijnānešvara 


In the Mitāksharā commentary of Vijnüneévara, the passages 
on the Non-medical Version, edited from the India Office MSS., 
Nos. 1079, 2035, 2060, run as follows: 

[Verse 84.] Tathzangani sadzeva kara-yugmarh carana-yuga- 
lamzuitamühgam gitramziti | asthnār tu sasti-sahitam gata- 
trayamzuparitana-sat-Sloka-vaksyamainamzavagantavyam ll kim 
ca ll 

[Verse 85.] sthālāni danta-müla-prade$a-sthahyzasthii dvā- 
trimšat 1 taiszsaha dvātrirnšadzdantāšzeatuhsastirzbhavanti | na- 
khah kara-mhā virnéatih i hasta-pada-sthitani Salak-akaranyzasthi- 
ni maņibandhasyzopari-vartīnyzanguli-mūla-sthāni virnšatirzeva | 
tesüm nakhünam $alak-asthnam ca sthana-catustayam dvau ca- 
ranau karau ca 1 ityzevamzasthnüm catur-uttara-šatam U kim 
ea Ul 

[Verse 86.] virsatirzangulayasztasümzekaikasya trīņi trīņi, 
ityzevamzanguli-sarnbaddhānyzasthīni sastirzbhavanti | pidayoh 
pascimau bhāgau Pārgņī, tayorzasthini dve | ekaikasmin pāde 
gulphau dvavzityzevam catursu gulphesu catvaryzasthini | bāhvorz 
aratni-pramāņāni catvaryzasthinil jaūghayošzca tàvadzeva catvāri! 
ityzevam catuhsaptatih W kim ca lī 

[Verse 87.] jaūgh-oru-sandhirzjānuh 1 kapolo gallah | ūruh 
eakthi, tat phalakam 1 arso bhuja-Sirah | aksah karna-netrayorz 
madhye Sankhadzadhobhagah | tālūsakarm kakudam 1 šroņih ka- 
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kudminī, tat phalakam | tēgāmzekaikašo 'sthinī dve dve vinir- 
diset | ityzevarh caturdašzāsthīni bhavanti || kirn ca 1 

[Verse 88.] guhy-āsthyzekam | prsthe pagcima-bhage pafica- 
eatvarim$adzasthmi bhavanti | grīvā kandharā, sā paficadaé- 
üsthih syāt | vakgo-msayoh sandhirzjatru, prati-jatrvzekaikam | 
hanušzcibukam, tatrzipyzekamzasthi | ityzevarn catuhsastih 1 
kim ca I 

[Verse 89.] tasya hanorzmūle ’sthini dve! lalatarn bhālam | 
aksi caksuh | gandah kapol-aksayorzmadhya-pradegah | tesárn 
samaharo lalát-aksi-gandam, tatra pratyekamzasthi-yugalam | 
nasa ghana-samjfiak-ásthimati | pargvakah kaks-ādhahpradeša- 
sambaddhanyzasthini, tad-ādhāra-bhūtāni sthālakāni, taih sthala- 
kaih arbudai$zezāsthi-vi$egaih saha pūršvakā dvisaptatih | pürv- 
oktaiszea navabhih sirdhamzekagitirzbhavanti t kim ca t 

[Verse 90.]  bhrü-karnayorzmadhya-pradesavzasthi-vi$esau 
Sankhakau 1 $irasah sambandhini catvāri kapālāni | uro vaksah, 
tatzsaptadas-asthikam | ityzevarn trayovimáatih | pürv-oktai$zca 
saha sasty-adhikam $ata-trayamzityzevam purusasyzasthi-sam- 
grahah kathitah 11 

Translation. 

[Verse 84.] The six parts of the body are the following: the 
pair of hands, the pair of feet, the head, and the trunk. As to 
the three hundred and sixty bones, they must be understood to 
be detailed in the ensuing six verses; as thus: 

[Verse 85.] The sockets (s¢4d/a), i.e. the bones which hold the 
roots of the teeth, number thirty-two. Together with them the 
thirty-two teeth (danta) amount to sixty-four. The nails (xakha) 
which grow on the hands [and feet] number twenty. The 
pencil-like (Sačākžā) bones, occurring in the hands and feet, 
situated above the wrist-bones [and ankle-bones] and at the 
roots of the digits, number also twenty. These nails and long 
bones have four places (sana), namely, the two feet and the 
two hands. So far, the bones amount to one hundred and 
four. Further, 

[Verse 86.] The digits (aàguZ) number twenty; in each of 
them there are three bones; thus the bones which make up the 
digits amount to sixty. The heels (prs?) are the posterior parts 

1 See the Exegetical Note in $ 83. 
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of the two feet ; their bones number two. In each foot there are 
two ankle-bones (gu/p/a) ; thus in the four ankles there are four 
bones. The bones of the two arms (4d/u), being implied in the 
term forearm (aratni), number four. Those of the two legs 
(jargha) likewise number four. Further, 

[Verse 87.] The knee (jan) is the joint of the leg and thigh. 
The term apola signifies the cheek. The thigh (uw) is the 
broad bone (phalaka) of the lower limb. The shoulder (arsa) 
signifies the head of the arm (i.e. the summit of the shoulder), 
By the term afsa is meant that part which lies below the templo 
between the ear and the eye. The term ¢dliisaka denotes the 
hard palate. The hip (frog2) is the broad bone ( palaka) in the 


loins. In each of these organs one should recognize two bones. . 


Thus we have altogether fourteen bones. Further, 

[Verso 88.] The private part (ga/ya) consists of one bone. In 
the back (prstha), or posterior part of the body, there are 
forty-five bones. The term grīvā signifies the neck; it consists of 
fifteen bones. The collar-bone (ja/ru) is the junction of breast 
and shoulder [i.e. head of the arm, or summit of the shoulder: 
see verse 87]; either collar-bone contains one bone. The term 
hanu signifies the chin; it also contains one bone. Thus wo 
have altogether sixty-four bones. Further, 

[Verse 89.] At the back of the chin (Žanu) there are two 
bones. The term Žalāta signifies the brow; aksi, the eye; ganda, 
the spot between the cheek and the eye. The aggregate of 
these (three organs) is indieated by the compound of the three 
terms /a/afa, aksi, ganda; each of the three component parts 
consists of a pair of bones. The nose (nēsā) is the bone termed 
ghana, The ribs (pāršvaka) are the bones which make up the 
part of the body situated below the armpits; the sockets 
(sthdlaka) are their supporters; with these supporters, and with 
the peculiar bones termed tubercles (arduda), the ribs number 
seventy-two. Thus, together with the previously mentioned 
nine, we have eighty-one bones. Further, 

[Verse 90.] In the space intermediate between the eyebrow 
and the ear there are the two peculiar bones termed temples 
(sankha). The pan-shaped bones which constitute the cranium 
(Strah-kazala) number four. The term uras denotes the breast; 
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it contains seventeen bones. Thus we have altogether twenty- 
three bones; and these, together with all the afore-mentioned, 
make up the total of three hundred and sixty bones which 
constitute the skeleton of man. 


$81. The Commentary of Sūlapāņi 


The commentary of Sūlapāņi, called Dīpakālikā, on the Non- 
medieal Version, edited from the India Office MS., No. 1278, 
runs as follows: 

[Verse 84.] Asthnāmzapi sasty-adhikam šata-trayam | tad- 
vibhagamzüha. 

[Verse 85.] sthalairzity-adi 1sthālāni danta-bandha !-sthanàni, 
taih saha dantà$zcatubsastih | nakhaézea vimšatih í püni-páda- 
Salikaszca virnsatih 1 tesārn hasta-dvayena pāda-dvayena ca 


* sthāna-catustayam | evarn ca eatur-uttara-Satamzasthini II 


[Verse 86.] sastyzity-adi | angulīnām pratyekam trīņi trini 
ityzevam sastirzasthini | aratnik-āsthīni bāhvoh | evam ca 
catuhsaptatirzasthīni 1 

[Verse 87.] dve dve ity-ādi | aksa-sarnjfie dve | janu-sarhjiie 
dve | evam ca caturdaszāsthīni i 

[Verse 88.] bhag-āsthi ity-adi 1 hanu$?zeibukam | evām 
catuhsastirzasthīni 11 . 

[Verse 89.] tan-mūla ity-ādi | tan-müle hanu-mile, dve la- 
lite | aksi-gande dve | násayüm ca ghan-ūsthikāyāmzekam | 
pāršvakāh pafijar-āsthīni, tad-ādhāraih sthalairzarbudai$zea saha 
dvisaptatirzbhavati | evamzekasitirzasthini t 

[Verse 90.] dvāvzity-ādi 1 karna-bhruvorzmadhye dvau Sankha- 
kau | Sirasah kapalani catvāri | urah saptadaóa | evarn trayovith- 
Satih | evarh purusasya asthi-samgrahah kathitah u 

Translation. 

[Verse 84.] The number of bones is three hundred and sixty. 
The author states their details. 

[Verse 85.] * With the sockets, &e. The sockets (stala) 
are the fixing places of the teeth. Together with these, the 
teeth number sixty-four. The nails (za£Za) number twenty. 


1 MS. buddha. ? MS. hanu. 
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The long bones (alākā) of the hands and feet also number twenty. 
The bases (s/4na) of them [i.e. of the nails], by reason of there 
being a pair of hands and a pair of feet, are four. Thus (in 
this verso) the bones amount to one hundred and four. 

[Verse 86.] * Sixty, &e. Each digit (anguli) has three bones ; 
thus there are altogether sixty bones. The bones of the fore- 
arms (aratnikd) signify those of the two arms (044). Thus (in 
this verse) there are altogether sixty-four bones. 

[Verse 87.] ‘Two each, &c. The so-called collar-bones (aksa) 
number two. The so-called knees (ydxx) number two. Thus 
(in this verse) there are altogether fourteen bones. 

[Verse 88.] ‘The pubic bone, Sc. By Žanu is meant the 
chin. Thus (in this verse) there are altogether sixty-four 
bones. 

[Verse 89.] ‘At the base of it,’ &e. The two bases of it 
(fan-mūle) refer to the bases of the chin. There are two brows 
(lala{a); also two each of eyes (aksi) and cheeks (ganda). In 
the ghana-bone, that is, in the nose (xdsa), there is one bone. 
The ribs (pdarfvaka) are the bones of the (thoracic) cage; 
together with their sockets (sthd/a) and tubercles (arbuda) they 
number seventy-two, Thus (in this verse) there are altogether 
eighty-one bones. 

[Verse 90.] ‘Two,’ &. Between the ears and the eyebrows 
there are the two temples (sakha). The pan-shaped bones 
(#apala) of the cranium number four. The breast (uras) has 
seventeen bones. Thus (in this verse) the total is twenty-three. 
Herewith the bones of the skeleton of man have been explained. 


§ 82. The Commentary of Mitramišra 


The commentary of Mitramigra on the Non-medical Version, 
edited from the India Office MS., No. 1176, runs as follows: 


[Verse 84.] Karadvaya-caranadvaya-éiro-gatráni sadzangāni | 


asthnām sasti-sahitarn Sata-trayarn gat-$loka?-vaksyamāņapra- ' 


kāreņa dhārayanti1...u 


1 Bee the Exegetical Note in § 83. 3 MS. Slokya. 


CC-0. Gurukul Kangri Collection, Haridwar 


~ 


Y 


231 
ob 


EC 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


§ 82] THE COMMENTARY OF MITRAMISRA 205 


[Verse 85.] dvātrirnšatā sthalairzdanta-müla-pradesa-sthairz 
asthibhih sahita dvatrimgadzdantascatuhsastirzbhavati 1 pani- 
pāda-nakhā virnšatih | pani-pada-stah salākāsstad-ākārāņyzasthīni 
ca virnšatirsmaņibandhasya gulphasya ca puro-vartīni | tesüra 
nakhānām šalākānām ca müla-pradesa-rüparn sthina-catustayam 
kara-dvayam carana-dvayam! ca | ityzevamzatra catur-adhikarn 
Satamzasthnam |! ukta sthana-catustayam sv-āsthi-bhinnasya 
prasaūgato 'bhidhanüt; yadzvā nakhanüm sthānarn šalākā ityz 
abhed-ānvayah, eatustayatvam * czaikaika- hast -ādi-šalākānām 
samudāyamzabhipretya uktamzityzavirodhah n 

[Verse 86.] aūgulīnām sastirzasthini, ekaikasyā aügulerzasthi- 
traya-sambandhat | pargnyoh pada-pascima-bhagayorzasthini 
dve | ekaikasmin pade gulphau vima-daksina-sthau dvau dvavz 
iti catursu gulphegu asthi-catustayam | bahavo 'ratni-pramánàni 
catvaryzasthini | iti eatuhsaptatih u 

[Verse 87.] jānunī jaügh-oru-sandhi? ! kapolau gallan 1 ūru- 
phalake sakthinī | arnsau bāhu-mūla etat-samudbhave | praty- 


„ekam dve dve asthinī | akse karņa-netr-āntarāla-deše | talüsake 


tālu-mūle | $roni-phalake kati | pratyekam dve dve asthinī | iti 
caturdašzāsthīni ll 

[Verse 88.] bhaga-padena $i$nasya apyzupalaksanarn, tad-asthi 
ekam 1 prsthe paficacatvarimsadzasthini | grīvā kandharā pañ- 
cadas-āsthi-yuktā bhavati | ekamzasthimzāšritya jatru, vakso- 
"mnsa-sandhi *-dvayam | hanu$zeibukam syāt | ityzevam catuh- 
sastirzasthini |! 

[Verse 89.] tasya hanorzmüle dve asthini lalate aksini 5, 
gande ca kapol-aksi*-madhya-pradeSe, pratyekarh dve | nasa va 
ghan-aikasthimati? 1 par$ukah  pafijar-asthini, sthalaisztad- 
adhara-bhütairzasthibhirzarbuda-namakairzasthi-visesai$zca saha 
dvisaptatih 1 ityzevamzekatitirzasthnam bhavati i 

[Verse 90.] ankhakau bhrū-karn-āntarāl-āsthinī dvau 1 
Sirasah kapalani catvāri | urah prati saptadašzāsthīni | ityzevam 
trayovimšatih | evarn militva sasty-adhikam šata-trayamziti puru- 
Sasya manusasya asthi-parimanam ll 


1 MS. vara-dvayar, om. carana-dvayar. 2 MS. catustaye tvar. 
5 MS. sandhi. 4 MS. vakso samdhi. ° MS. aksni. 
° MS. aksa, 7 MS. nasavadhanaikasthimati. 
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Translation. 


[Verse 84.] The pair of hands, the pair of feet, the head, and 
the trunk—these are the six parts of the body. They contain 
the three hundred and sixty bones which are detailed in the 
following six verses : 

[Verse 85.] The thirty-two teeth (daxta), together with their 
thirty-two sockets (stid/a), that is, with the bones which form 
the basements of the teeth, number sixty-four. The nails 
(nakha) of the hands and feet number twenty. Also the pencil- 
liko long bones (fa/a£a) which are in the hands and feet, and 
which are situated in front of the wrist and ankle, number 
twenty. With regard to the nails and long bones, thero are 
four places (s//àna) which form their foundations, viz. the pair 
of hands and the pair of feet. Thus, here (in this verse), the 
total of the bones is one hundred and four, The ‘ four places’ 
are named as considered apart from their component bones; on 
the other hand, since the bases of the nails are identical with 
the long bones, the fourfoldness of the latter is also mentioned 
in order to indicate their forming sets in each hand and foot; 
there is therefore here no incongruity.! 

[Verse 86.] In the digits (añguli) there are sixty bones, on 
account of each digit being composed of threo bones. In the 
heels (pargn?), that is, the posterior part of the two feet, there 
are two bones. In either foot there are two ankle-bones (gu/p/a), 
two on the right and two on the left sides; thus there are four 
bones in the four ankles. The two arms (dx), being implied 
in the term ‘forearms’ (aratni), make up four bones. Thus we 
have a total of seventy-four bones. 

[Verse 87.] The two knees (janw) are the two joints between 
the leg and the thigh. By the two Aapola are meant the two 
cheeks. The two broad bones of the thigh (ūru-phalaka) refer 
to the lower limbs. The two shoulders (arsa) are the two bases 
whence the arms spring. Each of these items consists of two 
bones. By the two aksa are meant the spaces intermediate be- 
tween the ear and the eye. By the two tālūsaža are meant the 


* See the Exegetical Note in $ 83. 
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two bases of the palate. The two broad bones (phalaka) of Sroni 
are the two hips. Each of these items consists óf two bones. 
This makes altogether fourteen bones. 

[Verse 88.] The word ‘vulva’ (baga) indicates also the penis ; 
it consists of one bone. In the back (zrstha) there are forty-five 
bones; grīvā, or the neck, is made up of fifteen bones. By jatru 
are meant the two junctions of breast and shoulder, each con- 
sisting of one bone. Manu signifies the chin. This makes 
a total of sixty-four bones. 

[Verse 89.] At the back of that chin there are two bones. 
As to the forehead, eye, and ganda, that is, the space inter- 
mediate between the cheek and the eye, there are two bones in 
each. The nose (zs) consists of one bone, called also ghana. 
The ribs (parfuka) are the bones of the (thoracic) cage; together 
with their sockets (s/42/a£4) or supporting bones, and with the 
peculiar bones called tubercles (arbuda), they number seventy- 
two. This makes a total of eighty-one bones. 

[Verse 90.] The temples (Sura), that is, the bones lying 
between the eyebrow and the ear, number two. The pan-shaped 
bones (kapāla) of the cranium number four. In the breast 
(urah) there are seventeen bones. This makes a total of twenty- 
three bones. Adding up all these we obtain three hundred and 
sixty as the grand total of the bones of the human body. 


§ 83. Exegetical Note 


Comparing the commentaries quoted in the preceding para- 
graphs 79-82, it will be seen that, in verse 85, Apararka counts 
a total of 108, while Vijnane$vara, who is followed by Sülapani 
and Mitramiéra, counts only 104. The cause of this difference 
is that in the text of that verse Apararka read fāsdin, of them 
(feminine), while Vijnane$vara read tesām, of them (masculine). 
The former form, being the feminine genitive plural, can refer 
only to the preceding feminine noun saldka, long bone, while 
the latter form, being the masculine genitive plural, must refer 
to the preceding masculine noun zaķa, nail. Accordingly, 
Aparārka understands the text to mean: ‘The nails number 
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twenty; so also the long bones of the hands and feet (scl. 
number twenty); the bases of them (i.e. of the long bones) are 
four. This interpretation enumerates three different items: 
(1) nails, (2) long bones, (3) bases of long bones. On the other 
hand, Vijnānešvara understands the text to mean: ‘The nails 
number twenty; so also the long bones of the hands and 
feet (sc. number twenty); the bases of them (i.e. of the nails) 
are four” Seeing that the nails are fixed in the digits, and that 
the bases of the digits are the long bones of the hands and feet, 
it follows that the bases of the nails are identical with the long 
bones of the hands and feet. Hence Vijnānešvaras interpreta- 
tion admits only two items, namely: (1) nails, (2) long bones or 
bases of nails. The second item, as Mitramišra explains, may be 
considered in two ways—either distributively, or in the aggre- 
gate. Considered distributively, the long bones number twenty ; 
but considered as aggregates (samudāya), they number only four, 
that is, two hands and two feet. On the other hand, if, with 
Apararka, we translate ‘bases of the long bones’, we obtain, of 
course, a third item, namely, the carpus and tarsus. The question 
arises: Which is the correct reading of the text; is it tāsām or 
tegām; feminine or masculine? The answer cannot be doubtful : 
obviously the correct reading is the feminine /dsdm, referring to 
šalākā, or the long bones. It is correct for two quite sufficient 
reasons: (1) with the reading desām, the bones of the carpus and 
tarsus drop out altogether ; (2) with the same reading, the four 
ageregates of the long bones, that is, really the long bones 
themselves, are declared to be the bases of the nails; but 
obviously that is an incongruous view: the nails are fixed on 
the digits, and the digits are fixed on the long bones. As 
Apararka rightly says, ‘The long bones are the bases of the 
digits; and the bases of the long bones are four, namely, 
the two carpi of the hands and the two tarsi of the fect. 
Hence the total of the bones, enumerated in verse 85, is 108, 
but not 104, 
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$84. The Non-medical Version in the Institutes 
of Vishnu 


Li 
The recension of the Non-medical Version in the Institutes of 
| Vishnu is edited from the following sources: 
i 1. ASB! = Asiatic Society of Bengal, MS. No. II A 10. 
ze 2 i Ro SRS g 5 ^ MS. No. II A 11. 
| 8. ASB? = , " » MS. No.I B 25. 
4. C! — Caleutta, Sanskrit College, MS. No. 5. 


5 e = 3 5 » MS. No. 62. 
6. D! = Deccan College, MS. No. 19. 

i pns » MS. No. 20. 

S pee » MS. No. 155. 


9. E! = Elphinstone College, Bombay, MS. No. 162. 


M Pa S ; » MS. No. 174. 
1l. IO! — India Office, MS. No. 200, 


12, IO!'2 ,  , MS. No.540. 
18. IO'— ,  , MS.No.918. 
l4. (IOŠE , , MS. No. 915. 
15. IO'— ,  , MS. No. 1545. 

si 16. IOS = MS. No. 1247. 


17. M = Madras, Oriental Library, MS. No. 87. 

18. Y = Professor Jolly's Edition, pp. 196, 197. 

It runs as follows: 

u 55 | Asthnüm tribhih šataih sasty-adhikairzdharyamāņam 1 
561tesūm vibhāgah 157 süksmaih saha catuhsastirzdašanāļ 158 1 
vimšatirznakhāh1591' pani-pada-galakagzca 160 1 sastirzangulinam 
parvāņi | 61 ı dve pārsņyoh | 62 | catustayarn gulphesu | 68 | cat- 
varyzaratnyoh | 64 | catvāryzjanghayoh 165 1 dve dve Jānu-kapo- 
layoh * 1 66 ! | arv-arnsayoh | 67 1 aksa-talügaka-éroniphalakesu 1 
68? | bhag-asthyzekam!69 | prsth-asthi paiicacatvarimsad-bhagam 


— 


ee 


1 C IO? read No. 59, dvau bāhūdaka (or taka) -dvayam; IO? M, 
dve bahti dve prabāhū üru-dvayam. Also all four omit No. 66. 
ASB? also omits No. 66, though it has No. 59. 

? TO? kapalayoh. 

* C! IO* read No. 68 evar adhah; E! reads bhagākhekar prsthā- 
khekam. 


NOERNLE P 
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1701 paiicadašzāsthīni grīvā |71 '1jatrvzekam | 72 1 tatbā hanuhi 
73\tan-mile ca dve 174 21 dve lalat-aksi-gande 175 ? 1 nasa ghan- 
āsthikū 176 ı arbudaih sthalakaiszea sūrdham dvāsaptatih pārš- 
vakūh |77 *1urah saptadaša 178 | dvau šankhakau |79 | catvūri 
kapālāni Sirasaszezeti I 

Translation. 

1551 The body is sustained by three hundred and sixty bones. 
| 56 1 Their detail is as follows. 1 57 1 Together with the 
minute (sockets) there are sixty-four teeth (dasana). 1581 The 
nails number twenty. 1591 So also the long bones of the hands 
and feet (number twenty). 1 601 In the digits there are sixty 
joints. 1611 There are two bones in the two heels; 621 
Four, in the ankles; 1 631 Four, in the two forearms; 1 641 
Four, in the two legs; 1651 Two each, in the knees and 
elbows; 1661 And in the thighs and shoulders; 1671 And in 
the collar-bones, palate, and hip-blades. 1681 There is one 
pubic bone. 1691 The backbone consists of forty-five parts. 
1701 The neck has fifteen bones. 1 71 í The windpipe has 
one bone; | 72 | So also the chin. 1 73 1 Its bases number 
two. 1741 So do the brows, eyes, and cheeks. 1 75 1 The 
nose consists of the g/ama-bone. 1761 Together with the tu- 
bercles and sockets the ribs number seventy-two. 1 77 1 The 
breast has seventeen bones. ! 78 1 There are two temples. 
1791 And there are four pan-shaped bones in the cranium. 


$85. The Commentary of Nanda Pandita 


The commentary of Nanda Pandita, called Vatjayanti, is 
edited from the following manuscripts : 

1. ASB? = Asiatic Society of Bengal, No. I B 25. 

2% Œ = Calcutta Sanskrit College, No. 62. 

3. E? = Elphinstone College, Bombay, No. 174. 


„> ASB" janvzekam ; ©! jānukam; IO? jatrukam. 
. ? O' lalātāksiņī mate; IO? lalaksitāņigate; IO? lalataksinigate; M. 
lalaksiyanigate. `. 

? ASB® nasa sthānāsthikā ; C! nasiyimzasthika ; IO? nisi gramas- 
thikā; IO? nasa vāmasthikā ; M nāsā gnamasthika. 

* C! etakidakyah; IO? M ka urah; IO? edakadakyah. 
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4. IO! — India Office, No. 200. 

b IOs |. No, Sls. 

@ J@ = 3 » No. 1545. 

It runs as follows: 

[55] Anga-pratyanga-samsthitanam sthüla-süksmanamzasth- 
nām trīņi Satüni sasti$zea samkhya í taih śarīrarn dhāryate 1 
nanvzanyaünyzapyzagre gananiyani, tatzkathamziyam samkhya, 
ityzatra aha t 


[56] vaksyamano vibhagasztesimzeva avadheyo nzatirikta- 
nām Il 

[57] Sūksmāņi danta-müla-bhütünyzasthini sthal-akhyani 
dvātrimšat ! tavanta eva tad-utpannā dantāsstaih saha catuhsas- 
tirzbhayanti í sthalaih saha catuhsastirzdantā iti Yogi-smara- 
nāt ll 

[58] hasta-pāda-sthā nakhā virnšatih u 

[59] kara-pādayoh prsthe Salak-akarinyzanguli-milla-bhatani 
vimšatirzeva asthini i 

[60] pratyekarn virnéatyzangulinárn trīņi trīņi parvāņi | ityz 
evam sastih parv-asthini lI 

[61] parsnih pani-pada-pascadbhagas-tayorzasthini dve 1! 

[62] gulphau ghutike, janghā-pāda-granthitau ca | pratyekar 
püdayorzdvau dvavaityzevath catvüro gulphasztesu catvāry: 
asthini 1 f 

[63] aratnirzaratnimān bahusztatra pratyekarn dve dve ityz 
evam catvāri I 

[64] jaūghā jaūghāvān padah | tayoh pratyekarn dve dve ityz 
evar catvāri I 

[65] jaūgh-oru-sandhirzjānuh | kapolo gandasztayoh pratyekam 
dve dve ityzevam catvari ll 

[66] ūrū sakthinī | arsau bhuja-širasī | tayoh pratyekarn dve 
dve ityzevam catvari M 

[67] aksah karna-netrayorzmadhya-bhavah $ankh-adhobha- 
gah | tūlūsakam kakudam | sroniphalakam katih 1 etesu trisvzapi 
pratyekam dve dve ityzevam sat ll 

[68] bhaga upasthasztatrzaikamzasthi u 

[69] prstha-asthi prstha-varnšo “pi paficacatvürimáad-asthi- 
kah u i 

[70] grīvā $iro-dhara | tasyam paiicadašzāsthīni ıı 

P2 
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* [71] vakso-'insayoh sandhirzjatru | tayoh pratyekamzekaikamz 
evam dye jatruņī ll 

[72] hanuszeibukam | tatrzaikamzasthi ! 

[73] tasya hanorzmüla-bhüte dve asthinī | 

[74] lalātam bhālam t aksi caksuh | gandah kapol-aksayorz 
madhya-bhagasztesüm samāhāro lalat-aksi-gandam | tatra pratye- 
kam dve dve asthinī ityzevam sat U 

[75] nasü nasika | sū ca ghana-sarnjtizaik-asthimati 11 

[76] pāršvakāh vankrayah | pratyekam pirsvayosztrayodaga 
trayodaša iti sadvimšatih | tūsūrn vaksasi sandhy-asthinyzarbu- 
dünyzubhayato daša dasa iti vim$atih | sannüm pūršvakāņūm 
paraspar-üdharatayü evzavasthanenzürbud-ünapeksatvat í tāsūmz 
eva prsthatah sandhy-asthini sthālakā ubhayatasztrayodaga 
iti sadviméatirzityzevam sthalak-arbuda-samhitah pür$vakü dvi- 
saptatih u 

"[77] uro vaksasztatzsaptadas-üsthikam t 

[78] bhrū-karņayorzantarvartinī asthinī $ankhakau dvau 11 

[79] širasašzeatvāri kapalani | ca-karah samuccitinimzukta- 
samkhya-pürakatva-dyotan-ürthah | iti vibhāga-samāsau t 


Translation. 


[55] The number of the bones, large and minute, which con- 
stitute the major and minor limbs, is three hundred and sixty. 
They uphold the body. In the following clauses the author 
shows how they are to be counted. 

[56] The details given below refer to them only, and not to 
any others. 

[57] The minute bones (sZ£szia) which form the bases of the 
teeth, and which are called sockets (s¢Ad/a), number thirty-two. 
The teeth (danta), set in them, numberas many. Both together 
number sixty-four. ‘Together with the sockets the teeth number 
a ‘—such is the traditional teaching of the Yogin 1 (see 

[58] The nails (zaka), set in the hands and feet, number 
twenty. 

[59] The pencil-like (Kalākā) bones in the back of the hands 
and feet, which form the bases of the digits, number twenty. 


! Yogin is one of the names of Yajnavalkya. 
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[60] In each of the twenty digits (anguli) there are three 
joints; thus we have sixty joint-bones. 

[61] The heel (pūrsņi)is the posterior portion of the hands 
and feet. Their bones number two. 

[62] Gulpha signifies the two ankles which knit together the 
leg and the foot. In each foot there are two of these. Thus 
there are four ankles, and in them there are four bones. 

[63] Aratni signifies the whole arm (ēku) or upper limb, in- 
clusive of the forearm. In each of these there are two bones ; 
hence there are altogether four bones. 

[64] Janghd signifies the whole foot (pada), or lower limb. In 
each of these there are two bones; hence there are altogether 
four bones. 

[65] The knee (jānu) is the joint of the leg and thigh. Ka- 
pola signifies the cheek. In each there are two bones. Hence 
there are altogether four bones. " 

[66] Uru. signifies the thigh; the shoulder (arsa) is the head 
of the arm. In each of these there are two bones. Hence there 
are altogether four bones. 

[67] Aksa signifies the lower portion of the temples, situated 
between the ear and the eye. Zūlūsaka signifies the hard palate, 
and $roņtphalaka, the hip. In each of these three there are two 
bones. Hence there are altogether six bones. 

[68] Bžaga signifies the generative organ. In this there is 
one bone. 

[69] The back (prsia) or vertebral column is composed of 
forty-five bones. 

[70] The neck (grīvā) is the organ which supports the head. 
In it there are fifteen bones. 

[71] Jatru signifies the junction of the breast and the shoulder. 
In either of the two (junctions) there is one bone. Hence there 
are two ja£ru, or collar-bones. 4 

[72] Manu signifies the chin. In it there is one bone. 

[73] At the base of the chin (Aanw-mila) there are two 
bones. 

[74] alata signifies the forehead or brow; aksi, the eye; 
and ganda, the part intermediate between the cheek and the eye. 
Their combination is expressed by the compound term /aat- 
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. aksi-ganda. In each of them there are two bones. Hence 
there are altogether six bones. 
[75] Nasa signifies the nose. It is also termed the ghana- 
| bone, and it contains one bone. 
[76] Pāršvaka signifies the ribs. On either of the two 
| sides of the body there are thirteen ribs, that is, altogether 
twenty-six. On either side are ten arbuda, or bones which join 
them to the breast-bone, that is, altogether twenty. As to six 
| ribs, they mutually support one another without any reference R 
to any arbuda. On either side, also, there are thirteen sthdlaka, 
or bones which connect the ribs with the back-bone, that is, 
altogether twenty-six. In this way, the ribs, together with the 
sthalaka and arbuda, number seventy-two. 
[77] Uras signifies the breast; that consists of seventeen 
| bones. 
| [78] The temples (fa5£Za£a), or the bones which are situated 
between the eyebrows and the ears, number two. 
[79] In the cranium there are four pan-shaped (Zapá/a) bones. 
i The object of the word ‘and’ is to make clear that the bones, 
SY when added together, make up the total number (360) pre- 
viously stated. Thus the bones have now been stated both in 
detail and in the aggregate. a 


$86. The Non-medical Version in the Purānas 


The recensions of the Non-medical Version in the Agni 
Purana, and in the Vishnu Dharmottara Purina are identical. 
The former is edited from (1) IO = India Office MS., No. 5 (7) 
of the Surindra Mohun Collection ; (2) RM = Rajendra Mitra’s 
edition, vol. III, pp. 808-9. The latter is edited from T = Tü- 
bingen University Library MS., M. a. I. 488. 

"They run as follows : 
| Asthnāmzatra Satani syusztrini sasty-adhikāni ca! 11 27 u 
Sūksmaih saha catuhsastirzdašanā virnšatirznakhāh 1 ~ igs 

pani-pada-éalakaázca tüsam sthana-catustayam 128.0 f 

Sastyzangulinam dye parsnyorzgulphesu ca catustayam | 


1 IO, RM read only a half-verse : asthi-sasti-Sata-trayam. 
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catvaryzaratnyorzasthini janghayosztavadzeva tu ú 29 1 
Dve dve jānu-kapol-oruphalak-ārnsasamudbhave 1 

akga-talusake! Sroniphalake ezaivamzadiget 11 30 n 
Bhag-asthyzekam ? tathā prsthe catvarimáaczca paticakam | 

grīvā paficadaSzasthini ? jatrvzekam ea * tathā hanuh ^ 131 n 
'Tan-mūle dve lalūt-ūksi-gaņde nasa ghan-āsthikā * | 

parsukah sthalakaih sirdhamzarbudaigzca dvisaptatih t 32 u 
Dve šankhake” kapalini catvāryzeva $irasztatha | 

urah saptadašzāsthīni purugasyzüsthi-samgrahah ê u 33 n 

Translation. 

[Verse 27.] There are three hundred and sixty bones. 

[Verse 28.] Together with the minute bones (sigma), the teeth 
(dasana) number sixty-four ; the nails (uakda) twenty; so also 
the long bones (salākā) of the hands and feet; their bases 
(sthdna) are four. 

[Verse 29.] In the digits (angu/i) there are sixty bones; in 
the two heels (parsn2) two; in the ankles (gudpha) four; in the 
two forearms (aratni) four; also as many in the two legs 
(Jangha). 

[Verse 30.] There are two bones each in the knees (jamu), 
cheeks (£apo/a), thighs (ūrphalaka), and shoulder-blades (e sa- 
samudbhava). Also as many are indicated in the collar-bones 
(aksa), palatal cavities (¢alisaka), and hips (Sroni-phalaka). 

[Verse 31.] There is one pubic bone (Lhagdsthi), and there are 
forty-five bones in the back (prstha). "The neck (grīvā) contains 
fifteen bones, the windpipe (Ja/rv) one; so also the chin (anu). 

[Verse 32.] At the base of the chin (Aanu-mila) there are 
two bones; so also in the brows (/a/afa), eyes (aksi) and cheeks 
(ganda). The nose (masa) consists of the ghana-bone. The ribs, 


1 JO sthānopakā, RM sthānāmsake; T aksi-sthāne kati yoni- 
phalake. 

? T bhage tvzekam. 

3 TO grīvā paīca tathzasthini; RM grivayam ca tathzasthini; 
T grīvājām ca da$-asthini, 

* IO, RM jatrukam ca; T jatrvzasthyzekam. 

5 T hanoh. 

° TO, RM nàszanghry-avasthitàh ; T nāsā-samāsthitā. 

7 T dvau gankhakau. 

8 TO, RM om. purusásyzàsthi-samgrahab. 
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together with their sockets (s/2á/a£a) and tubercles (arbuda), 
number seventy-two. 

[Verse 33.] There are two temples (Saithaka) ; there are also 
four pan-shaped bones (kapala) in the cranium. The breast 
(uras) contains seventeen bones. These are the bones of the 
human skeleton. 


$87. The Non-medical Version in the ‘Anatomy’ 


The recension of the Non-medical Version in the anonymous 
‘Anatomy’ (§ 23), edited from the Tübingen (T) University 


] 


Library MS., M. a. I. 488 (Catalogue No. 167), fol. 5 Z, runs as i 

follows :— | 

Sadzangani šarīrāni | . . . . . . . . 1 1 
sastih Sata-trayam ezasthnàm | . . . sn 5 o IIO i) 


Tad-yatha 1 dvau bahü dve sakthini, giro madhyamziti sad- 
angam Il sastih $ata-trayam ezāsthnūmziti ? n 
Danta dvātrirnsadzākhyātāh s-olüka, vitnšatirenakhāb | | 
pāņi-pāda-šalūkāšzca, tàsam sthāna-catustayam u 198 ıı | 
Sastyzangulīnām, dve parsnyorzgulphesu ca catustayam | 1 
catvaryzaratnik-asthini, jahghayasctavadzeva tu 11 199 n 
Dvāvzamsūvsarnsaphalake dve, hasta-maniküvzubhau 1 
dvau bāhu-nalakāvzūru-nalakau; dve ca taluni ? u 130 u 
Netre dve, jūnunī dve ca, dve ca Jānu-kapālike | 
dve Sroniphalake, dve ca hanu-mülasya bandhane? u 131 u 
Bhage tvzekam, tathā prsthe catvārirnšaczcea paficakam | 
grivayam ea dašzūsthīni, jatrvzekam tu, tatha hanuh u 132 u 
Tadvanzmukhe matam nasa-gandaküta-lalatakam 1 
parsvakah kaulakaih sardham arbudaišzea 4 dvisaptatih ú 1331 
Dvau šaūkhakau, kapālāni catvari Sirasasstathā | 
urah saptadas-asthziti ^ purasasyzasthi-samerahah ú 1894 


—— ey a 


1 Two half-verses of th 


muscles, are omitted. 
uS 


| € text, respecting the number of skins and |^ 
i š This clause isa Commentary in prose on the preceding verse. Y 

RS Verses 130 and 131 are a recast of verse 87 of the recension of 

Yājnavalkya ($ 77). 
l 


* MS, arbudaisztu, 5 MS. āsthīni. 
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Translation. 

[Verse 127.] The bodies consist of six parts .. . . . . ; the number 
of bones is three hundred and sixty. ...... 

[Commentary.] As thus: the two upper extremities, the two 
lower extremities, the head, and the trunk,—these are the six 
parts. The three hundred and sixty bones are as follows: 

[Verse 128.] The thirty-two teeth (danta) are enumerated 
along with their sockets (w/Z4a); the nails (xakha) number 
twenty; so also the long bones ($alākā) of the hands and feet ; 


"their bases (sua) are four. 


[Verse 129.] There are sixty bones in the digits (aiguli) ; 
two in the heels (pársmi) and four in the ankles (gu/p/a). 
There are four bones in the forearms (aratnikd), and there are as 
many in the legs (janghd). 

[Verse 130.] There are two collar-bones (amsa), two shoulder- 
blades (arhsa-yhalaka), two wrist-bones (manika) in either hand, 
two hollow bones of the arm (dē), two hollow bones of the 
thigh (ru), and two palates (tālu). 

[Verse 181.] There are two eyes (netra), two knee-caps (janu), 
as well as two elbow-pans (Zapana), two hip-blades (Sroniphalaka), 
and two tie-bones at the base of the (lower) jaw (/anu-ma/a). 

[Verse 132. There is one bone in the pubes (//aga); also 
there are forty and five bones in the back (prstha), as well as 
ten in the neck (grīvā). The windpipe (jatrx) consists of one 
bone ; so also the (lower) jaw (Aanuw). 

[Verse 133.] Likewise in the face there is considered to be 
one bone consisting of the nose (dasa), the prominences of the 
cheeks (gazda£üfa), and the brows (la/afa). The ribs ( parívaZa), 
together with their sockets (fau/aka‘) and tubercles (arbuda), 
number seventy-two. 

[Verse 184.] There are two temples (faz£Zafa); also there 
are four pan-shaped (Aapa/a) bones of the cranium. The breast 
(uras) consists of seventeen bones. This is the aggregate of the 
bones of man. 


1 Probably false reading for kolaka, diminutive of kola, flank. 
Kolaka would mean a small flank, or side-bone, and would be a good 
term for the transverse process of a vertebra. 
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B. Tur System or SušRUTA 
(88. The Traditional Recension of Susruta’s System 


The traditional recension of the System of Sušruta is edited 
from the following materials: 
1. <A = Alwar Palace Library MS., No. 1703. 
B = Benares Sanskrit College MS., No. 28 (old No. 64). 


Bd! = Bodleian MS., No. 1092 (Hultzsch 349). 
Bd? = » MS. No. 739 (Wilson 290). 
D! = Deccan College MS., No. 224. 
D= ,, * MS., No. 466. 


D= , "s MS., No. 948. 
Dt » 5 MS., No. 949. 
D= ,, »  MS., No. 956. 

10. IO! = India Office MS., No. 72 2 (Cat. No. 2645). 

11. I0'2 ,  , MS. No. 1842 (Cat. No. 2646). 

12. EG = Edition of Madhusudan Gupta (Caleutta). 

18. EJ=  ,  ofJivünanda (Calcutta). 

14, EM= , of Madras. 

15. EP= , of Prabhuram Jivanaram (Bombay). 

16. CD = Commentary of Dallana. 

17. CG = » of Gayadāsa. 

Tt runs as follows: 

Trini sa-sastinylzasthi-éatani veda-vādino bhāsante 1 Salya- 
tantre tu? trīņyzeva éatüni? | tesārn sa-virnšam*zasthi-šatar 
Sūkhūsulsaptadašzottararn $atam Sroņi-pāršva-prsth-odar-orassu”| 
grīvām * praty-ūrdhvar trisastih | "evamzasthnüm trīņi ga- 
tani pūryante I! Š Ekaikasyam tu pād-āngulyām trini trini, tani 
paficadasa | tala-kürea-gulpha?-saméritani daša 1 pārsņyām? 


‘So Bd", EJ, EM, EP; but A, EG sa-sastiny; B any ; 
„EM, ut A, | sastāny; B sa-sastyāny ; 
D? 10? sasty-adhikani; Bd! D+ 10? only sastāny; D°”? only sed 
2 D" om, tu; D^IO? tantresu. at 
: B, D}, D*4 asthi-Satani. * Bd? virh$ottaram. 
B odarossu; so also originally IO! : TO? reads Sroņi-prstha-pār$v- 
oro-ksassu for "oro-"ksesu or "pāršv-āks-orassu. m. - 
: A grivayath. 1 B, Bd*, D'5, TO12 om. this clause. 
° À prefixes prthak-prthag-gaņanā. 
D?345 TO! tala-gulpha-kürca ; Bd! tala-tāla-kūrca-gulpha. 


ll 


OPNP N 
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ekam!ijaüghüyüm dve?ijanunyzekam | ekamzüravziti trirnšat 1 
evam ?zekasmin sakthni bhavanti | etenzetara-sakthi * bāhū ca 
vyükhyatau | $ronyüm pafica, tesüm  bhaga-guda?-nitambesu 
catvūri, trika-sam$ritamzekam I pür$ve  sattrim$at | evam"z 
ekasmin, dvitiye 'pyzevam | prsthe trirnšat | astūvzurasi | dve 
aksaka-samjfie | grivayüm nava | kanthanadyam catvāri | 
dve hanvoh? | dantā!? dvātrimšat | nāsāyām trini 1! ekam 
tāluņi | ganda-karna-Sankhesvzekaikam | satzSirasi 1 

Immediately after the above-given Number-list follows the 
Class-list as follows: 

Etünyzasthini paiica-vidhūni bhavanti | tadzyathā í kapāla- 
rueaka-taruna-valaya-nalaka-samjfiani | tesüm —janu-kürpara!'- 
nitamb-àmsazganda-talu-S$ankha-vanksanamadhya 12 - širassu ka- 
pālāni | daSanasztu rueakah | ghràna-karna-griv-aksikoSesu taru- 
nàni | pāņi-pūda-pūršva-prsthodar-orassu '* valayāni í éesani 
nalaka-samjfiani M 

For the translation, see $$ 27 and 30. 


$89. Restored Recension 


The original form of the osteological summary of Susruta 
may be restored as follows, differences from the traditional re- 
cension being shown in italics :— 

Trini sa-sastinyzasthi-Satani vedavādino bhūsante í šalya- 
tantre tu trīņyzeva šatāni | tesam sad-ultaramzasthi-Satam $ā- 
khūsu | asfāviinšaty-uttaram $atam $roni-parsva-prsth-a7is-orassu | 
gīīvām praty-trdhvam safsasti% | evamzasthnūm trīņi satāni 
pūryante W Ekaikasyām tu pad-angulyam trini trīņi, tani patica | 
tala-gulpha-kürca-saméritani sapta | parsnyamzekam | jaūgbā- 


1 D’ ekaikam. ? D? dve dve, D! janghayorzdve. 
3 À eva. 4 A etara-sakthni, Bd! etare sakthni. 

5 A, EG, EJ, EP, CD, CG guda-bhaga. 

5 B, D** om. evam. 7 B aksa-samjite. 

8 A, IO), EG, EJ, EM, EP navakam. 

? B hane, IO* hano. 10 Bd! dantantesu. 


1 So B, IO*; but Bd"? D12345 IO! EG, EJ, EM, EP om. kürpara. 

12 So B, D'; but IO'? om. vaüksana, while A, Bd’, D****, EG, 
EJ, EM, EP om. vaüksanamadhya. 

3 So B, Bd'2, D*, IO!, EG, EJ, EM, EP; but D'? prsth-odarahsu ; 
D‘ IO? prsth-odaresu ; D° prsth-odarissu. 
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yam dve | janunyzekam | ekamzūrāvziti saptavimatih | evamz 
ekasminzsakthni bhavanti 1 etenzetara-sakthi, baht ca vyakh- 
yatau | $ronyüm pafica, tesüm bhāga-guda-nītambesu catvari, 
trika-sarhgritamzekam | parsve sattrimsat | evamzekasminzdvi- 
tīye "pyzevam | prsthe iriméat | saptadašzorasi | dve aksak-Ginsaje 1 
am nava | kaņthanādyūm catvari | dve hanvoh | dantā 
dvütriméat 1 nāsāyām trīņi | dve tüluni | gand-aksikosa-karna- 
$ankhesvzekaikam | satzSirasi 1 

Etünyzasthini pafici-vidhani bhavanti í tad-yatha 1 kapāla- 
rucaka-taruna-valaya-nalaka-samjiiani | tesüm jūnu-kūrpara-ni- 
tamb-@hsaja-ganda-talu-gankha-vanksanamadhya-sirassu kapā- 


lani 1 dafanasztu rucakah | ghrāņa-karņa-grīv-āksikošesu taru- 
nani | pani-pada-parsva-prsth-odar-orassu valayāni | šesūņi nalaka- 
samjiani bhavanti I 

For the translation, see §§ 30 and 34. 


$90. The Recension of Gangādhar 


Gangūdhar's recension of the osteological summary of Sušruta, 
extracted from his Berhampore edition of the Caraka Samhita, 
p. 188, ll. 5-14, runs as follows, differences from the traditional 
recension being shown in italics :— š 

Atha punah Saušrute šalya-tantre tu trinyzeva šatūni | tesamz 
astolfara-Satam Sakhüsu | saduühíaty-uttara-éatarn $roni-pür$va- 
prsth-afs-orahsu | grīvām praty-ürdhvam safsastih Vevamzasthnam 
trīņi šatāni pūryante ll Bkaikasyāra tu pad-angulyam trīņi trini, 
tani paficadaga | tala-kūrca-gulpha-samnšritāni sapta 1 pürgnüvz 
ekam 1 jaüghayam dve | janunyzekam | ekamzūrāvziti sapía- 
vunsatirzekasmin sakthni bhavanti | etenzetara-sakthi, bahü ea 
vyükhyatau | tēnyzast-ottara-šatamzasthnām 1 Sronyam pafica, te- 
sam dve nitambe, guda-bhaga-trika-sam£ritamzekaikam | parsve 
sattrimsat | evamzekasminzdvitiye "pyzevam | prsthe trimsat | 
dve aksa-samjtie | saptadaszorasi 1 grīvāyāmzekādaša | kanthanad- 
yam catvāri | dve hanvoh | danta dvātrirnšat 1 nasayam rimi | 


dve taluni | ganda-karna-éankhesvzekaikam, tani sat 1 satz 
4: . art os 
Sirasi 11 


For the translation, see $ 35. 
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$91. The Systems of Sušruta in the 
Sārīra Padmini 
1. The statement of the system of Susruta in the Sarira Padmini, 
and its commentary, edited from a manuscript in the possession of 
Dr. P. Cordier, runs as follows: 
Kikasarn tri-sata-samkhyamzathzadyais&z&alya-tantra upayuktamz 
ihzoktam | 
viméfati$zea Satamzapyzadhi-sikharh $roni-par$va udar-orasi 
prsthe 1701 
Sapta-yukta-dasa-satam syāt! try-uttar-opari Sirodhisu sastih.i 
anka-samkalanatasztrifatzi&tham paficadhaikrti-bhida punarz 
etat n 71 


For the translation, see $ 36. 


2. The commentary of Vaidyanatha, called Padmini Prabodha, 
on the above-given statement runs as follows: 

Sarire 'sthnüm sūra-bhūtatayā tad-vivaranamziha, ‘kikasam’ 
ityzādi | ‘kikasam ’zasthi ‘tri-Sata-samkhyam’ ūhuh * Salya-tantra’ 
upayoga-va$ena  $alya-tantra  upayuktatvadzityzarthah 1 tad- 
upayuktata tu granth-antarajzíieya | katham tri-Sata-samlhyam 
bhavati ityzaha *viméatir' ity-adi | ‘adhi-sakhamh’ sarva-šūkhūsu 
‘virngatigzea $atamzapi'!yatha!pratyekam pad-angulyam trīņi 
trini iti paficadaga 1801 tala*-gulpba-kūrca-sarn$ritāni daga!201501 
jaūghayorzdve | 4 154 1 parsnavzekam 12156 1 janunyzekam 1 21 
58 1 ūrāvzekam | 2 1 60 1 sakthnoh sastih 1120? n ‘Sroni-parsva 
udar-orasi prsthe sapta-yukta-dasa-satam’ lyatha! guda-bhagayorz 
dve 121 nitambayorzdve | 2 1 trika-sarnšrītamzekam 1 1 | $ronyam 
pañea 1 5 1 par$vayorzdvisaptatih | 72 1 77 1 prsthe trimšat 1 30 1 
107 1 dve aksa-samsakte | 2 1 109 t astavzurasi 181 117 1 evam 
«upari $irodhisu' | grivam praty-ūrdhvam ‘tryzuttara sastih" 1 
yathā | grīvājām nava 191 kanthanūdyām catvāri | 4 1 13 1 dve 
banvoh 12115 (nasayam trīņi |8 118 tekam taluni | 1 1 19 1 ganda- 
karna-Sankhesvzekaikam 16 1 25 1 sat sirasi 1 6 1 31 t dvātrimšadz 
dantāb 1 321 63 1 *Itthamzankazsamkalanatasztrisati ' 1 yatha 11201 
1171681800 u 


1 Short by two instants. ? MS. om. tala. 
* See Note below. 
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Note: In the original manuscript, the clauses, which refer to 
the first aggregate 120, run as follows : 

yathà | pratyckar pād-āngulyām trīņi trīņi iti pañcadaśa 1301 
gulpha-küreazsamsritüni daga 1 10 1 501 janghayorzdve! 21521 
pārsņāvzekam |11 58 tjānunyzekam | 1 1 54 | ūrāvzekam 1 55 1 
sakthnoh sastih 1 6011151 guda-bhagayorzdve 1 2 1 117 1 nitam- 
bayorzdve 1211191 trika-samsritamzekam 11 1 120 u 

Obviously this reading is quite absurd, and must be due to 
some ignorant copyist who failed to recognize the accidental 
misplacement of the three clauses: guda-bhagayorzive, nitambayorz 
dve, and (ria-saméritamzekam, which should not precede, but 
follow the clause Sroni-parsva, &c. 


Translation. 


Because of the conciseness of the statement of the bones of 
the body, he makes the comment which begins with asa, &e. 
* Kikasa, or the bones of the skeleton, number three hundred’ ; 
this is said on the authority of the count in surgical text- 
books; for this is meant by the phrase ‘in accordance with the 
count in the Surgical Text-book’. But that count itself must 
be learned from treatises other (than the Sérira Padminī). In 
order to explain how the number three hundred arises, he goes 
on to say ‘vimsati, or twenty, &e.’ ‘ Adhisakham, or in all the 
limbs together, there are one hundred and twenty bones. As 
thus: in each digit of the foot there are three, making fifteen 
(i.e. 80 in both feet); in the sole, ankle, and cluster there are 
altogether ten (i.e. 20 in both feet; hence together 50). In the 
legs there are two (i.e. 4 in both legs; hence together 54). In 
the heel there is one (i.e. 2 in both heels; hence together 56). 
In the knee there is one (i.e. 2 in both knees; hence together 
58). In the thigh there is ono (i.e. 2 in both thighs; hence 
together 60). In either of the lower limbs there are sixty (i. e. 
altogether 120). ‘In the hips, sides, abdomen, breast, and back, 
there are one hundred and seventeen bones” As thus: In the 
anus and pubes there are two; in the hips, two; in the sacrum, 
one; hence in the pelvis there are together five. In the two sides 
there are seventy-two (i.e. together 77); in the back there are 
thirty (i.e. together 107); two are contained in the collar-bones 
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(i.e. together 109); in the breast there are eight (i.e. together 
117) Further, ‘above in the $irodXz, or head-holders, that is, from 
the neck upwards, there are sixty-three bones. As thus: in the 
neck there are nine; in the windpipe, four (i.e. together 13); in the 
jaws, two (i. e. together 15) ; in the nose, three (i.e. together 18); 
in the palate, one (i.e. together 19); in either cheek, ear, and 
temple, one (i.e. 6, or altogether 25); in the cranium, six (i. e. 
together 31). The teeth number thirty-two (i. e. altogether 63). 
By adding up all these items we obtain three hundred; as thus, 
120+ 117 + 63 = 300. 


$92. The Osteological Summary in the 
Bhiva Prakāsa 
The statement of the osteological system of Susruta in the 
Bhāva Prakasa, extracted from the edition of Jīvānanda of 1875 
(pp. 40, 41), runs as follows: 
Salya-tantre ’sthi-khandanam šata-trayamzudāhrtam | 
tanyzevzàtra nigadyante, tesam sthānāni yani call 
Sa-viméati-$atam tvzasthnam šākhāsu kathitam budhaih i 
pāršvayoh $roni-phalake vaksah-prsth-odaresu ca lI 
Jūniyādzbhisagzetesu Satar saptadas-ottaram | 
grīvājāmzūrdhvagām vidyadzasthnam gastim tri-samyutüm t 


Tor the translation, see $36. 


C. Tur SYSTEM or VĀGBHATA I 


$93. The Osteological System of Vāgbhata I 


l. The statement of the osteological system of Vagbhata I, 
extracted from the 4sfanga Saingraha (Bombay edition, vol. I, 
p. 224, ll. 3—18), runs as follows: 

Trini sasty-adhikanyzasthi-satani | tesim catvarimsaczchatam 
šūkhāsu, sa- viméa-satamzantarüdhau, Satar mūrdhani iti ıı Tatrz 
aikaikasmin sakthini pafica pada-nakhah | pratyekamzangulyam 
trīnyzasthīni, tāni paficadaga | pafica pada-Salakah 1 tat-pratiban- 
dhakamzekam | dve dve kūrca-gulpha-jaūghāsu 1 ekaikam pārsņi- 
jān-ūrusu | sarvüni ca nakh-āsthy-ādīni sakthi-vadzbāhvošzea | 
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caturvim$atih par$ukah, tavantyzeva tat-sthālakānyzarbudūni 
ca 1 trirnšatzprsthe | astāvzurasi | ekaikam bhage trike | nitam- 
bayoszea dve | tad-vadzalkgak-ims-dmsaphalakesu 1 tatha ganda- 
karna-$ankhesu jatru-tāluno$zca | trayodaša grīvāyām | catvāri 
kanthanadyam \ dve hanu-bandhane | dvatrirnsadzdantah 1 tad- 
vadzulūkhalāni ca | trini nāsūyām | satzsirasi l 


2. Immediately after the above-given Number-list follows the 
Class-list (ibidem, ll. 18—16), which runs as follows: 

Tani jünu-kürparal-nitamb-àmsa-ganda-talu-Sankha-vanksana- 
madhya-sirassu kapala-samjííani | dasanasztu rucakih 1 ghrüna- 
karna-griv-aksiko$esu taruņāni | pāni-pāda-pūršva-prsth-odar- 
orassu 1 valayūni | šegāni nalakāniliti nām-ūnugat-ūkrtīni pafica- 
vidhanyzasthini t 


8. For the translation of the Number-list, see $37. The Class- 
list may be translated as follows: 

Those bones which oceur in the knees, elbows, hips, shoulders, 
cheeks, palate, temples, interiliae space (i. e. sacrum), and cranium 
are termed pan-shaped. The teeth are sharp bones. ‘Tender 
bones oceur in the nose, ears, neck, and eye-balls, The bones in 
the hands, feet, sides, back, abdomen, and breast are ornament- 
shaped. The remaining bones are reed-shaped. These are the 
five classes of bones which take their names from their shapes. 


D. MISCELLANEOUS TEXTS 


$94. Susruta and Vāgbhaļa on the Muscles 


1. The statement of Sugruta on the number of the muscles, 
in Sürira Sthana, ch. V, cl. 33, referred to in $40, and edited 


from Bd" (fol. 21 2), Ba? (fol. 20 2), IO? (fol. 24 a)*, and EJ 
(p. 334), runs as follows: 


! The Bombay edition omits kūrpara, as well as udara and uras 8 
probably owing to defective manuscripts. The missing items are 
required by the context, as well as by the fact that the whole passage 
is obviously a copy from the statement ($88) in the Compendium of 
Susruta, 

9 Unfortunately MS. IO! (A. 18 b) is defective at this point, omitting 
the whole of the text from JE, p. 333, 1, 11, to p. 334, 1. 11. 
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Pafiea pe$ī-šatāni bhavanti | tasim catvāri šatāni $ākhāsu | 
kosthe satsastih | grīvām praty-ürdhvarn catustrirnšat t 
Translation. 
There are five hundred muscles. Four hundred of them are in 
the (four) extremities. In the trunk there are sixty-six. Upwards 
from the neck there are thirty-four. 


2. The statement in the commentary of Dallana, extracted 
from Jivananda’s edition, p. 578, runs as follows: 

* Pafiea pesi-Satini’ ity-ādi | mūrns-ūvayava-samghātah paras- 
param vibhaktah pesi ityzueyate | Gayī tu * kosthe sastih | grīvām 
praty-ürdhvam catyarimsad’Ati pathati t... ... . | vrddha- 
Vāgbhato 'pi kosthe gastimzevzāha U 

'ranslation. 

With reference to ‘the five hundred muscles’, the compact 
mass of flesh, when separated into its several strands, is called 
muscle. Gayī (or Gayadása), however, reads: ‘in the trunk 
there are sixty ; from the neck upwards there are forty.’..... 
Vagbhata the elder, also, says that there are sixty in the 
trunk, 


3. The statement of Vagbhata I, on the same subject, ex- 
tracted from the Bombay edition, vol. I, p. 225, ll. 20, 21, runs 
as follows : 

Pafica pešī-šatāni | tāsūrh catvari Satani Sakhasu | sastirzantar- 
adhau | catvàrim$adzurdh vam ll 

Translation. 

There are five hundred muscles. Four hundred of them are in 
the (four) extremities. Sixty there are in the trunk ; forty there 
are upwards (of it). 


(95. Statement of Sušruta on Dissection 


The statement on dissection in the Compendium of Sušruta, 
referred to in $ 45, is edited from the following materials ; 

1. Bd! = Bodleian MS., No. 1092 (Hultzsch 849). 

9. Bd? = »  MS., No. 739 (Wilson 290). 


HOERNLE Q 
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3. IO! 
4. KOPS » MS., No. 1842 (Cat. No. 2646). 
5. EG — Edition of Mudhusudana Gupta (Calcutta). 
6 DJ = » of Jivananda (1889, pp. 335-6). 

p. 10)? m » of Prabhuram Jivanaram (Bombay). 

It is translated in § 45, and runs as follows: 
Tvak-paryantasya dehasya yo 'yamzanga-viniscayah | 

1éalya-jnünüdzrte ? nzaisa varnyate "gesu kesu-cit N 48 n 
Tasmanznihsarngayarh jiānarm hartrā galyasya vàtichata ? 1 

Sodhayitva * mrtarh samyagzdrastavyo "nga-viniscayah n 44 n 
Pratyaksato hi yadzdrstam Sastra-drstath ca yadzbhavet 1 

5 samasatasztadzubhayam bhüyo jitana-vivardhanam t 45 n 
Tasmit zsamasta-gatram za-vig-opahatam z °a-dirgha-vyadhi-pidi- 
tam'za-varga-éatikam niskrst-āntras-purīsam purusamza-vahan- 
tyamzipagayam nibaddharn pahjara-stham 9 mufija-vaikala-kuga- 
San-üdinümzanyatamena avestit-ingam'za-prakige deše ko- 
thayet | samyak-prakuthitam ezoddhrtya tato deham sapta- 
rütradzusira-bála-venu-valkala"-kürcànam!anyatamena Sanaih 
Sanairzavaghrsya !? tvag-ādīnzsarvānzeva vühy-abhyantar-ünga- 
pratyaūga-višesānsyath-oktūn laksayeczcaksusa u 


It 


India Office MS., No. 720 (Cat. No. 2645). 


| 


$ 96. Susruta on Homology 


1. The statement of Suáruta on homology in Šārīra Sthana, 
ch. VI, cl. 29, referred to in § 28, and edited from Bd! (fol. 26 a), 
Bd? (fol. 25 a), IO! (fol. 22 2), 102 (fol. 80 a), and EJ (p. 341), 


runs as follows: 


2 TO! (fl. 19 b) om. verses 43b, 44a, b. 
* IO? (fl. 250) jňān-oddhrte. 
? Bd?, IO? jūānamzicchatā Salya-jivinà. 
4 Bd? IO? dhāvayitvā. 
° IO! somāsena dvayath tatstu tayorzjiana-vivardhanam ; IO? 
samāgatam dvayar caksu bhūyo-jiiāna-vivardhanam. 
g 101 adīrghamzavyādhikar, om. avarsaSatikam. 
4 RUE ahīnam after pīditam. 
So Of; but EJ, EG nihsrstántra ; IO! ni jā . 
ipo EP nihsrsta-mütra. co USA = 
O? pafijar-akhyam 1 Bd? vestit-anga À 
: : st1t-ānga-pratyangam. 
N Ba? valkaja. 12 So IO™, but EG, EJ, EP kūcīnām. 
So 10"; but BD? gharsayan; EG, EJ , EP avagharsayan. 
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Visesatasztu yāni sakthni gulpha-jānu-vitapāni, tani bahau 
manibandha-kürpara-kaksadharani | yatha vanksana-vrsanayor!z 
antare vitapamzevam vaksah-kaksayorzmadhye kaksadharam 1) 

Translation. 

In particular, just as there are in the leg (the three 
vital spots) ankle-bone, knee-cap, and ischio-pubic arch, so 
there are in the arm (the three) wrist-bone, elbow-pan, and 
collar-bone. Just as between the hip-bone and scrotum there 
is the ischio-pubie arch, so between the breast-bone and the 
arm-pit there is the clavieular arch. 


Susruta and Vagbhata on the Eyeball 


9. The statement of Sušruta on the eyeball, in the Utlara. 
Tantra, ch. T, verses 16 2, 17 a, referred to in $ 80, and edited 
from IO? (fol. 8 a, v. 19 b, 20 a) and EJ (p. 659), runs as 
follows: 

Tejojal-ūšritarn bahyarn tesvzanyatzpisit-asritam | 

Medasztrtiyam patalamzašritarn tvzasthi czaparam t 

Translation. 

The outer-one of the protective covers of the pupil consists of 
a luminous fluid, and the next-one, of flesh. The third is made 
of fat, and the farther-one, of bone. 


In the Summary of Vāgbhata I (Astanga Samgraha, Šārīra 
Sthana, ch. V, vol. I, p. 223, 1. 10) the statement īs as follows: 
Bahyarh ezāšritamzagny-ambhasī, dvittyam mārnsam, trtiyam 
medašzeaturthamzasthi t! 
Translation. 
The outer-one consists of fire and water; the second, of flesh ; 
the third, of fat; the fourth, of bone. 


Bhoja on the Nalaka bones 


3. The doctrine of Bhoja on the xalaka, or reed-like bones, 
as reported by Dallana (Jiv., p. 576) and Gayadāsa (Cambridge 
1 IO? vrsana-varhksanayor. 


Q 2 
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MS., Add. 2491, fol. 49 a, 1. 3), and referred to on p. 80, runs 
as follows: 
Tad-uktam Bhoje | 
Hasta-pad-ünguli-tale kūrcegu mani-gulphayoh | 
būhu-janghā-dvaye ezapi janiyanznalakani tu U 
Translation. 

In Bhoja’s (treatise) this is said: ‘The bones which are in the 
digits and flats of the hands and feet, in the clusters, in the 
wrists and ankles, and also in both the upper and lower limbs, — 
these one should know to be reed-like.’ 

The manuscripts read mapibandhayoh ; the reading mani- 
guiphayok is a conjectural emendation, which is suggested by the 
fact that otherwise the statement of Bhoja would entirely ignore 
the ankle-bones (gu/pha), which, as homologues of the wrist- 
bones (mani or manibandha), should by parity of reasoning be 
included in it. The dual of the MS. reading would have to be 
made to refer, not to the two wrists of the hands, but to the 
couple of organs consisting of the wrists and their homologues, 
the ankles, respectively—a very forced interpretation. In the 
term bdhu-jangha-dvaya, bähu denotes the whole upper limb, and 
jaūghā, the whole lower limb, either of which consists of a couple 
(dvaya) of organs: arm, forearm, and thigh, leg. 


Dallana on the Aggregate Ten 


4. The statement of Dallana on the aggregate ten, referred to 
in Š 31, and edited from D' (= Deccan College MS., No. 949, 
fol. 54 a), and Jivünanda's edition, p. 576, runs as follows: 

Tala-ktirea!-gulph-etyadi 1 kara-pāda-tale* pafiea Salakah 1 
tat-prabandhanamzekamzasthi 1 dve dve kūrca-gulphayorziti 
daša ll 

Translation. 

As to the phrase 'sole-cluster-ankle', &c., there are five long 
bones in the sole of the hand and of the foot, and there is a 
single bone which interlocks them. In each of the clusters 


1 D‘ om. kūrca. 2 So Dš; Jīv. tale pàda-tale. 
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and ankles there are two bones. This makes altogether ten 
bones. 


Susruta and Vagbhata on the Number of Kūrca 


5. The statement of Sugrata on the number of aca, cluster, in 
the Szrira Sthana, ch. V, cl. 10, referred to in $ 31, and edited from 
Bd! (fol. 18 4), Bd? (fol. 18 a), IO! (fol. 17 a), IO? (fol. 21 a), and 
EJ (p. 330), runs as follows : 

Satzkūrcāh | te hasta-pida-griva-medhresu | !hastayorzdvau, 
pādayor dvau, griva?-medhrayorzekaikah t 

Translation. 

There are six clusters. They occur in the hands, feet, neck, 
and penis. In the two hands there are two; in the two feet 
there are two; there is one each in the neck and penis. 


In the Summary of Vagbhata I (Sarira Sthāna, ch. V, vol. I, 
p. 228, 1. 21) the statement is as follows: 
Satekūrcā, hasta-pāda-grīvā-medhresu t 


Sušsruta and Vāgbhata on the Number of Ankles, cc. 


6. The statement of Sušruta on the number of ankle-bones, 
wrist-bones, and cluster-heads, in the Šārīra Sthàna, ch. VI, 
verse 19, referred to in $ 31, and edited from Bd! (fol. 24 a), 
Bd? (fol. 23 6), IO! (fol. 21 a), IO? (fol. 28 a), and EJ (p. 338), 
runs as follows: 

Gulphau dvau, manibandhau dvau, dve dve kürca-$iramsi ca | 

ruja-karāņi janiyadzastavzetani buddhiman t 19 

Translation. 

There are two ankle-bones, two wrist-bones, and also two 
cluster-heads each (in the hands and feet). These eight an 
experienced (physician) should know to be exciters of disease. 


Inthe Summary of Vagbhata I (Sárira Sthāna, ch. VIII, vol. I, 
p. 236, 1. 11) there is the following statement: 
Gulphau manibandhau stana-müle ca sadzdvy-angulani u 


1 Bd', BD*, IO! om. whole of third clause. 2 IO: om. grīvā. 
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Translation. I 
The two ankle-bones, the two wrist-bones, and the two areolae 
(lit., bases of the nipples)—these six are of the size of two 
«qula, or finger-brendths. 


$97. Susruta on the Position of Cluster and 
: Cluster-head 


1. The statement of Susruta on the position of the cluster and 
of the cluster-head, in the Šārīra Sthāna, ch. VI, cl. 28, referred 
to in $ 49, and edited from Bd! (fol. 25 2), Bd? (fol. 24 2), IO! 
(fol. 22 a), IO? (fol. 29 2), and EJ (p. 340), runs as follows: ; 

Padasyzangusth-angulyoremadhye kşipramziti marma | ksip- 
rasyzoparistadzubhayatah kürcah ! 1 gulpha-sandherzadho 'nubha- 
yatah ? kürea-Sirah ! t 

Translation. 

Between the great toe and the toe next to it, there lies the 
vital spot, called Asipra. Upwards of this Zsipra, both ways (i.e. 
externally and internally), there lies the kūrca, or cluster. Below 
the ankle-joint, but not both ways, there lies the kūrea-$iras, or 
cluster-head (astragalus). 


Dallana, Gangādhar and Nanda. Pandita 
on the Collar-bone 


2. The statement of Dallana on the collar-bone, in his Com- 
mentary on Susruta’s Compendium, referred to in $55, extracted 
from Jivananda’s edition, pp. 668, 665, runs as follows: 

Aksakah athsa-sandherzuparistadzbhavati i Aksakah arsa- 
sandherzuparibhagah t 

Translation. 

The aksaka, or collar-bone, is located above the shoulder-joint. 

It is the upper part of the shoulder-joint. 


Gangadhar’s statement, in his commentary on the Compendium 
of Charaka, p. 187, 1. 14, is as follows: 


1 Bd', Bd? EJ kürco nama, and kūrcaširo nāma. 
2 So TO}; but IO? adhah ubhayatah, Bd!, Bd? only ubhayatah. 


* 
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Dvāvzaksakau kanthüdzadho 'rnsakau dvau 11 
Translation. 


The two aksaka, or collar-bones, are the shoulder-bones (which 
lie) below the throat. 


Nanda Pandita, in his commentary on the Institutes of 
Vishnu (Professor Jolly's ed., p. 197), has the following statement : 
Aksah karna-netrayorzmadhya-bhavah gankh-adhobhagah. 
Translation. 


Aksa is the lower portion of the temple which lies between 
the eye and the ear. 


Sušruta and Vagbhata on the Position of the 
Scapula and Clavicle 


3. The statement of Suśruta on the position of the shoulder- 
blade and collar-bone, in the Šārīra Sthāna, ch. VI, cl. 31, referred 
to in $ 55, and edited from Bd! (fol. 26 4), Bd? (fol. 26a), IO! 
(fol. 28 a), IO? (fol. 32.2), and EJ (p. 342), runs as follows: 

Prsth-opari prsthavarnšamzubhayatasstrika-sambaddhe amsa- 
phalake nama | bahumardha-griva-madhye 'rnsapītha-skandha-' 
nibandhanavzamsau nama ll 

Translation. 

In the upper part of the back, on both sides of the vertebral 
column, there lie the two so-called shoulder-blades, being of 
triangular form. Between the head of the arms and the neck, 
tere lie the two so-called collar-bones, connecting the shoulder- 
seat, or glenoid cavity, with the nape of the neck. 


The comment of Dallana on the preceding statement, referred 
to in § 56, and extracted from Jīvānanda's edition, p. 588, runs as 
follows : 

«Trika-sarnbadāhe' iti | grivaya amsa-dvayasya ca yah sam- 
yogah sa trikah 1 tatra sambaddhe amsaphalake t 

Translation. 
Regarding the phrase trika-sambaddha, trebly joined, the place 


1 pdt bandha. 


^ 
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where the two collar-bones connect with the neck, that is the 
trika, and in that place the (two) shoulder-blades are joined. 


The same statement, as given in the Summary of Vagbhata I, 
Šārīra Sthāna, ch. VII, vol. I, p. 284, 1. 9, referred to in $ 56, 
runs as follows: 

Prsthavamsamzubhayato bahumüula-sambaddhe amsaphalake 1 
grīvā-būhuširo-madhye *msapitha-skandba-bandhanavzamsau t 


Translation. 


On both sides of the vertebral column there are the two 
shoulder-blades, joined on to the base of thearms. Between the 
neck and the head of the arms there lie the two collar-bones, 
connecting the shoulder-seat, or glenoid cavity, with the nape 
of the neck. 


Sušruta on the Number of the Scapula and Clavicle 


| 
| 
4. The statements of Sugruta on the number of the shoulder- | 
blades and collar-bones, in the Šūrīra Sthāna, ch. V, cl. 34 and ch. 
VI, cl. 3, 11, 18, referred to in $$ 55 and 56, and edited from Bd? 
(fols. 21 a, 23 a, 28 0, 24 a), Bd? (fols. 204, 22 a, 220, 237), IO! 
(fols. 18 4, 21 a), IO? (fols. 24 a, 26 b, 27 a, 28 a), and EJ T 
(pp. 934, 336-8), runs as follows: 
(1) Aksak-ūrnsau! prati samantātzsapta ú 34 u 
(2) *Astavzasthi-marmani ú 3 u katīka-taraņa-nitamb-ārnsa- 
phalaka-šaūkhūsvzasthi-marmāņi u llu 
(3) Aths-amsaphalak-apanga-nila-manye® phanau‘ tatha n 18 n 


Translation. 


(1) All round about the collar-bones and shoulder-blades there T 
are seven (muscles). | 

(2) There are eight vital spots in the bones, These are, two i 
each in the kaļīka-laruņa, the hips, the shoulder-blades, and the 
temples 5, 

1 Read aksak-amsajau. ? Bd? o i 

> Bd', pas EJ e manya: I as 


A * IO? phane. 
The places referred to appear to be the attachment areas of the 
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(3) There are two (vital spots) each in the collar-bones, 
shoulder-blades, apa, nila, manya, and phana, 


Suíruta on Amsaküto 
5. The statement of Sušruta on arnsakūfa, in the Šūrīra 
Sthāna, ch. VI, cl. 80, referred to in $ 55, and edited from Bd! 


(fol. 26 2), Bd? (fol. 26 2), IO! (fol. 28 a), IO? (fol. 31 a), and EJ 
(p. 941), runs as follows: 


Arnsakiitayorzadhastatzparsv-oparibhagayorzapalapau nama? ll 
Translation. 
Below the two summits of the shoulder, in the upper part of 


the two sides (of the thoracic cage) there are two (vital spots) 
called Apaldpa, 


Sušruta on Amsapitha 


6. The statement of Sušruta on azhsapitha, in the Sarira 
Sthāna, ch. V, cl. 28, referred to in § 55, and edited from Bd! 
(fol. 20 2), Bd? (fol. 19 2), IO! (fol. 18 a), IO? (fol. 23 a), and 
EJ (p. 332), runs as follows: 

Amsapitha-guda-bhaga?-nitambesu samudgah 


Translation. 


There are (two) casket-shaped (joints): (one is) the shoulder- 
seat (glenoid cavity), (the other is formed by) the anal, pubie, 
and hip-bones (acetabulum). 


Rājanighaņtu and Amarakosa on Bhaga 


7. The definition of ¿¿aga in the Rajanighantu, referred to 


"in p. 158, footnote 1, occurs in the Supplement ( parifista) of 


that work, chap. xviii, verses 49 and 44 (Anandagrama ed., p. 399), 
runs as follows: 


rotator muscles of the thighs about the ischio-pubic arch, of their 
flexor muscles in the ilium, of the rotator muscles of the arms, and of 
the temporal muscles of mastication. 

1 TO'* apalapau, om. nama. 

2 Bd? páda-guda-bhaga; Bd' pāda-guda and IO! guda-pāda, om. 
bhaga. 
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Guda-muskadvayorzmadhye pumsamzahgam bhagah smrtah 
ao Oa 4811 

dopey | yonirzbhago varüngam syüdzupastham smara-man- 
diram It 4411 . 
Translation. 

[Verse 43.] The member of the male between the anus and 
the bipartite scrotum is known as błaga. 

[ Verse 44.] The vulva is (called) dhaga, or vardnga (lit. choice 
part) or wpastha (underlying), or smara-mandira (lit. Cupid's 
shrine). 


In the edition, published by Ashu Bodha and Nitya Bodha 
Bhattacharjya (Caleutta, 1899), verse 43 (there numbered 72, 
p- 389) runs as follows: 

Guda-muskadvayorzmadhye yo bhāgah sa bhagah smrtah 17211 

That is, That part which lies between the anus and the 
bipartite scrotum is known as dhaga. 

In this reading there is no explicit mention of the male, but, 
of course, the reference to it is implied in the mention of the 
scrotum. The reading of the Ānandāšrama edition is supported 
by the Bodleian MS., No. 765 (Wilson, 297), fl. 106 a, 1. 2. 


The teaching of the Amarakosa on the subject occurs in its 
Section II, Chapter vi, verse 76 (in Dr. R. G. Bhandarkar’s 
5th ed., p. 150, Bombay, 1896), and runs as follows : 

Bhagath yonirzdvayoh, $i$no medhro mehana-šephasī i 

Translation. 


The vulva (yoni) has also the other name bhaga, and the penis 
(Sephas) or urinary organ (mekana) is (also called) urethra (med/ra), 
and the ‘piercer’ (signa). 

The manner in which the two words are contrasted is 
significant, 


$98. Sušruta and Vagbhata on Jatru and Grīvā 


1. The statements of Sušruta on jatru, windpipe, and grīvā, 
neck, in the Sarira Sthāna, ch. VI, cl. 4, 89, referred to in § 62 
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(p. 160), and edited from IO! (fols. 20 a, 23 4, 24.2), 10? (fols. 26 4, 
33 a, 344), and EJ (pp. 336, 342, 343), are as follows: 

(1) Grīvāyām ' praty-ürdhvam saptatrirnšat u 4 11 

(2) Ata ürdhvam?zürdhvajatru-gatünyzanuvyakhyasyamah * 1 
tatra kanthanadimzubhayataszcatasro dhamanyah . . . .1 grī- 
vayamzubhayataszcatasrah sirāh....... evamzetāni saptatrim- 
Sadzürdhvajatru-gatüni marmàni vyākhyātāni ú 82 £ 

Translation. 

(1) In the neck and upwards there are thirty-seven (vital 
spots). : 
(2) Now, further on, we shall describe in detail (the vital 
spots) occurring from the neck upwards. In that region, in 
the windpipe there are four dhamani, &c., and in the cervical 
column there are four blood-vessels, &e. .. .... Thus, these thirty- 
seven vital spots which occur from the neck upwards have been 
described. 


In the Compendium of Vagbhata II (Astanga Hrdaya, Šārīra 
Sthāna, ch. IV, verse 2 a, in lst ed., vol. I, p. 592) the first-quoted 
statement runs as follows: 

Prsthe caturdašzordhvam tu jatrosztrimsaczca sapta ca t 

Translation. 

In the back there are fourteen (vital spots); but from the 

neck upwards there are thirty and seven. 


Susruta, Vagbhata, and Madhava on the Valmika 
Disease 


9. The statement of Sušruta on the Malmīķa disease, in the 
Nidāna Sthāna, ch. XIII, verses 7, 8, referred to in § 62 (p. 161), 
and edited from IO? (fol. 48 2) and EJ (p. 286), runs as follows : 

Pāņi-pāda-tale sandhau grivayamzürdhva -jatruni | 

granthirzvalmikavadzya$ea Sanaih samupaciya ate 17 u 


! EJ grivàm. 2 TO! om. ürdhvam. 
3 EJ vyakhyasyamah. 
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Toda-kleda-parīdūha-kaņdūmadbhirzvraņairzvrtah | 
vyüdhirzValmika ityzega kapha-pitt-anil-odbhavah t 8 11 
Translation. t 
An anthill-like swelling which gradually grows up in the palm 
of the hand, in the sole of the foot, in a joint, in the neck, or 
anywhere above the windpipe, and which turns into pricking, 
running, burning, and itching ulcers—such a disease is called 
Valmika, and is caused by disorders in the phlegm, bile, and 
air humours, 


The same statement in the Summary of Vāgbhata I, Utara 
Sthāna, ch. XXXVII, vol. IT, p. 816, 1. 2, runs as follows: 

Pani-pada-tale sandhau jatrürdhvam ezopaciyate 1 

valmikavaezehhanairz granthisz tad-vad 2bahv-anubhirzmu- 
khaih u 
Rugzdàha-kandu-kled-adhyairz Valmiko 'sau samasta-jah u 
Translation. 

An anthill-like swelling with numerous minute apertures, 
which gradually grows up in the palm of the hand, in the sole 
of the foot, in a joint, or anywhere above the neck, and is full 
of burning and itching discharges—such a disease is called 
Valmika, and is caused by all (the three) humours. 


The same statement in tho Pathology of Madhava (Midana, 
ch. LY, cl. 6, ed. Jiv., 1901, p. 276) runs as follows: 
Grīv-ūmsa-kaksā-kara-pāda-deše sandhau gale và tribhirzeva 
dosaih | 
Granthih sa valmika-vadzakriyanarh jātah kramenzaiva gatah 
pravrddhim t : 
Mukhairzanekaih sruti-toda-vadbhirzvisarpa-vatesarpati czon- 
nat-agraih | 
Valmikamzühurzbhisajo vikāram nisprabyanikam cira-jar 
visesit 11 6 u 
Translation. 
An anthill-like swelling, which has arisen from all the three 
humours (when disordered) in the neck, shoulder, armpit, and 
flat of the hand or foob, or in a joint, or in the throat, and 
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which has gradually grown to a size, with numerous raised 
orifices running and pricking, and which spreads like erysipelas 
—such a disease the physicians call Valmika, especially if it has 
been neglected and is of long standing. 


Susruta on Urdlwajatru and Jatrürdlwo 


8. The use by Sušruta of the terms ardAvajatru and jatrūrdiva, 
referred to in 8 62 (p. 162), is further illustrated by the following 
two passages. The first occurs in Sūtra Sthana, ch. I, cl. 5, and, 
extracted from EJ (p. 2), runs as follows: 

Salakyarn nama trdhvajatru-gatanam roganaür $ravana-na- 
yana-vadana- ghrāņ-ādi - sanšritānām vyādhīnūm 2 upašaman- 
ārtham ut 

Translation. 

(The branch of medical science) called Minor Surgery is con- 
cerned with the cure of the diseases seated in the body from the 
neck upwards, that is, of the maladies affecting the ears, eyes, 
mouth, nose, and other organs. 


Chakrapāņidatta”s comment on this passage in the B4änumati 
(Caleutta edition, p. 20) rans as follows : 
(1) Jatru grīvā-mūlam | jatruņa ürdhvamzürdhvajatru t 


The comment of Dallana, in Jivananda’s edition, p. 7, is: 
(2) Jatru grīvā-mūlam | anye vakso-'msa-sandhimzahuh ll 
Translation. 
(1) The term yatru signifies the base of the neck ; hence the 
term ürd/wajatru denotes the body from the neck upwards. 
(2) The term jatru signifies the base of the neck. Others 
explain it as the joint of breast-bone and collar-bone. 


The second passage occurs in the Nidāna Sthana, ch. I, verse 14, 
and, edited from IO? (fol. 3a, 1.3) and EJ (p. 244), runs as 
follows: 

Tena bhāsita-gīt-ādi-višego "bhipravartate | 

ūrdhvajatru-gatānsrogānzkaroti ca višesatah N14 U 
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Translation. 

By means of it (i. e. the vdana or uprising air humour) speak- 
ing, singing, and other functions „(such as breathing) are per- 
formed ; and in particular (when disordered) it causes the diseases 
which are seated in the body from the neck upwards. 


The comment of Dallana on the term txd4vayatru in this 
passage (Jiv. ed., p. 459) runs as follows : 
‘ Ūrdhvajatru-gatān' iti nayana-vadana-ghrana-sravana-sirah- 


gamšrayān ll : 
Translation. 


The phrase ‘ seated in the ürdhvajatru’ refers to those diseases 
which have their seat in the eyes, mouth, nose, ears, and the 


cranium. 


The similar comment of Aruņadatta, also referred to in § 62, 
occurs in the Astanga Ifrdaya, Sutra Sthana, ch. Y, verse 1 (1st ed., 
vol. T, p. 368), and runs as follows: 

Ūrdhvajatru-vikāresu širo-rog-ādisu. 

Translation. 

The phrase ‘in diseases of the ZrdAvajaíru' means ‘in diseases 

which affect the cranium and other parts of the head’. 


$99. The Šatapatha Brahmana on the Total 
Number of Bones 


1. The statement in the Satapatha Brahmana, X, 5, 4, 12 
(Weber's ed., p. 801), on the total number of the bones of the 
human body, referred to in § 42, cl. 1, runs as follows: 

Atma ha tvzevzaiso 'gnizcitah | tasyzāsthīnyzeva pariéritnsz 
tah sastīszca trīņi ca śatāni bhavanti, sastigzea ha vai trīņi ca 
šatāni purusasyzüsthini; majjāno yajusmatya istakasztah sastisz 
czalva trīņi ca šatūni bhavanti, gasti$zca ha vai trini ca śatāni 
purusasya majjano ‘tha 112 u 


A similar statement occurs, ibidem, XII, 3,2, 8 and 4 (Weber S 
ed., p. 912), and is as follows: 


Tri ca val Satani sasti$zca samvatsarasya ratrayas,ztrini ca 
DEN of e . 
Satani sastiéšzea purusasyzasthiny,zatra tat-samam | trini ca 
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Satāni sasti$zca sarmnvatsarasyzāhāni, trini ca éatüni sastiszca 
purusasya majjāno 'tra tat-samam 113! sapta ca vai śatāni vim- 
Satigzea samvatsarasyzaho-ratrani, sapta ca $atüni vimśatiśzca 
purusasyzasthini ca majjūnaš,zezātra tat-samam ll 4 Il 


For a translation of the above two passages, see § 42, cl. 2. 


Suéruta on Marrow 


2. The statement of Su$ruta on marrow, in Sūtra Sthana, XIV, 
verse 6 (Jiv., p. 48), referred to in § 42, cl. 6, runs as follows: 

Rasūdzraktam, tato mamsam, mamsanzmedah prajayate | 

medaso 'sthi, tato majji, majfiah $ukrasya sambhayah u 6 n 
Translation. 

From chyle originates blood; from the latter, flesh (muscle) ; 
from flesh, fat ; from fat, bone; from the latter, marrow: from 
marrow is the origin of semen. 


There is nothing like this statement in that portion of 
Charaka’s text-book, which was composed by Charaka himself. 
In the complement of that work made by Dridhabala, however 
there occurs, in the Chikitsita Sthana, ch. XIX, verse 14 (Jīv. ed., 
1896, p. 656), a similar statement, which is based on Vagbhata T's 
account of the subject in his Astanga Samgraha, Sarira Sthana,ch. VI 
(ed., vol. I, p. 231, 1. 12), and which is quoted by Arunadatta, as 
Dridbabala’s statement, in his commentary on Vagbhata II's 
Astātga Hrdaya, Šārīra Sthdna, ch. III, verses 62a and 635 
(lst ed., vol. I, p. 569). This statement runs as follows: 

Rasadzraktarn, tato mamsath, mamsinzmedas, tato sthi ca | 

asthno majja, tatah $ukram, Sukradzgarbhah prajayate lt 141 


Translation. 


From chyle originates blood; from the latter, flesh ; from 
flesh, fat; and from the latter, bone: from bone, marrow ; from 
the latter, semen ; from semen, the foetus. 


The further statement of Sušruta, in Šārīra Sthana, ch. IV, 
cl. 9 and 10 (Jiv. p. 319), also referred to in § 42, cl. 6, and edited 
from Bd! (fol. 11 a), Bd? (fol. 11 a), IO! (fol. 112), TO? (fol. 14 a), 
runs as follows: 
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Tritiya medodharā nama; medo hi sarva-bhütanamzudara- 
stham, anv-asthisu ca mahatsu ca majja bhavati | 9 u 
Sthūl-ūsthigu visesena majjā tvzabhyantar-asthitah | 
tathzetaresu sarvesu sa-raktarn meda ucyate t 
Suddha-marhsasya yah snehah sa vasa parikirtita 1 
1 athzetaresu sarvesu sneho medo vibhāvitā ıı 10 n 
Translation. 

The third stratum (Zala) is called the fat-bearing ; fat exists 
in the abdomen of all creatures; it also occurs in the small and 
large bones as marrow. In the large bones particularly, in the 
cavity of which it is found, it is called marrow: in all other 
bones it is called bloody fat. "The grease which attaches to 
clean flesh (in the abdomen) is known as suet: in all other cases 
the fat is denoted simply grease. 


The Šatapatha Brahmana on the Number of Bones 
n the Head and Trunk 


8. The statement in the Satapatha Brahmana, XII, 2, 4, 9-14 
(Webers ed., p. 910), on the number of bones, or portions, 
of the head and trunk, referred to in $ 42, cl. 3, and § 62, cl. 6, 
runs as follows: 

Sira evzāsya trivrt | tasmatztatztri-vidham bhavati, tvagzasthi 
mastiskah 9 ü grīvāh paficadašah 1 caturdaga và etāsūm karüka- 
rani, vīryam paiicadašam, tasmadzetabhirzanvibhih satibhirz 
gurum bhāram harati, tasmādzgrīvāh paficadašah u 10 u urah 
saptadasah | astūvzanye jatravo 'stavzanya, urah saptadašarm, tas- 
madzurah saptadašah t 11 ! udaramzekavirngah | virnšatirevā 
antarzudare kuntapünyzudaramzekavim$am, tasmadzudaramzeka- 
vithsah t 12 w parve trinavah | &rayodaszanyah parsavasztrayodasz 
anyah, pūrsve triņave, tasmatzparsve trinavah n131 anūkam 
trayastrimsah | dvātrirnšadzvā etasya karükarünyzanükam tra- 
yastrimsam, tasmādzanūkam trayastriméah n 14 ü 


For the translation, see $ 42, cl. 8. 
\ The last line is omitted in Bd', Bd?, IO? and Jivananda’s edition; 


but it occurs in IO! and has the support of Gayadisa’s commentary, 
Cambridge MS., Add. 2491, fol. 36 a. 
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The Šatapatha Brahimana on Costal Cartilages 


4. The statement in the Satapatha Brahmana, VIII, 6,2, 7. 10 
(Weber's ed., p. 682), on jatru, or the costal cartilages, referred to 
in §§ 42, cl. 4, 62, cl. 6, runs as follows: 

Urasztristubhah 1 tā retahsicorzvelayzopadadhati, prstayo vai 
retahsicā, uro vai prati prstayah W 7 11 paršavo brhatyah | kikasah 
kakubhah, so ’ntarena tristubha$zca kakubhagzea brhatirzupada- 
dhāti, tasmūdzimā ubhayatra pargavo baddhah kīkasūsu ca 
jatrusu H 10 t 


For the translation, see § 42, cl. 4. 


Nore: The osteological terms mentioned in Nos. 8 and 4 
have been much misunderstood in dictionaries and translations. 
Considered in the light of Indian anatomical doctrine it is not 
so difficult to interpret them correctly. Prsti is a synonym of 
prstha, and means back-bone or vertebra. Kikasa denotes the 
transverse processes of the thoracic vertebrae. Jatru is a costal 
cartilage. Karūkara is another term for the transverse processes 
of the cervical and thoracic vertebrae. Kunfāpa does not refer to 
any gland in the abdomen, but to the transverse processes of the 
lumbar vertebrae. Udara does not mean the abdomen simply, but 
the lower or abdominal portion of the vertebral column, while 
anūka vefers to the upper or thoracic portion of that column. 
The whole vertebral column is divided into three parts: griva, 
cervical, anü£a, thoracic, and «dara, lumbar. This is practically 
the same as our modern division. Virya, vital force, or strength, 
which is said to be the fifteenth neck-bone, obviously represents 
the median line of the cervical column, considered as forming 
a single bone, and imparting to the whole set of neck-bones its 
peculiar strength by which heavy loads are supported. The 
osteological principles implied in the use of these terms are 
explained in § 42, cl. 7 and 8, and in my article on * Anatomical 
Terms’ in the Journal of the Royal Asiatic Society for 1907, 
pp. 1-18. : 
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$100. Zhe Atharva Veda on the Skeleton 


The hymn on the creation of man in the Atharva Veda, X, 
2, verses 1-8, referred to in $ 2, cl. 4, and § 48, and extracted from 
the edition of Roth and Whitney, runs as follows: 

1. Kena pārsņī übhrte pūrusasya, kena mamsam sambhrtam, 
kena gulphau | 

kenzüngulih peSanih, kena khāni, kenzochlakhau madhyatah, 

kah pratisthām n 
2. Kasmūnznu gulphūvzadharāvžakrnvanznzasthīvantāvzuttarau 
purusasya | 

janghe nirrtya nyadadhuh kva svij, janunoh sandhi ka u tacz 

ciketa t 
8. Catustayam yujyate samhit-antam, janubhyameürdhvam 
Sithirarn kabandham 1 
sroni yadzūrū ka u tajzjajina yābhyūm kusindham su-drdham 
babhüva il 
4. Kati devāh katame ta üsanya uro grīvāšzcikyuh pūrusasya | 
kati stanau vyadadhuh, kah kaphodau, kati skandhan, kati 
prstixzacinvan t 
5. Ko asya baht samabharadz viryarh karavad "ziti i 

amsau ko asya tadzdevah kusindhe adhyadadhau u 
6. Kah sapta khani vi tatarda šīrsaņi, karņūvzimau  nüsike 

caksani mukham | 

yesun purutrā vijayasya mahmani catuspādo dvipado yanti 

yamam II 
7. Hanvorhi jihvamzadadhat, purūcīmzadhā ^ mahimzadhi 
Si$raya vàcam 1 

sa a varivarti bhuvanesvzantarzapo vasinah, ka u taczciketa u 
8. Mastiskamzasya yatamo lalatarn kakatikam prathamo yah 

kapalam 

ae 2 hanvoh pürusasya divam ruroha, katamah sa 

evan ll 


For the translation, see § 48, cl. 2; also my article in the 


Journal of the Royal Asiatic Society for 1907, pp. 10-12. 
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Sanskrit terms are in italics, 


proper names in capitals, 


A. 


Abdomen, 77, 80, 90, 110, 240, 
241. See udara. 

Acetabulum, 138, 233. 

Acromion process, ix, 134, 137. 
See amsa-kiita. 

Adhisakham, 222. 

Adhisthāna, 23,26—28, 36, 38,112, 
113, 118, 121, 124 ff. See 
sthāna. 

AGNI PURĀNA, 30, 31, 41 ff., 214. 

AGNIVESA, 1-4, 8, 9, 66. 

Aksa, 46, 53, 55, 90, 134, 202, 
204, 206, 213, 215, 231. See 
aksaka. 

Aksaka, 23, 25, 26, 27, 29, 34, 36, 
38, 49, 55, 71, 74, 75, 87, 89, 
90, 91, 97, 112 ff. 118, 120, 
135 ff., 138, 230, 231. See aksa. 

Aksaka-sannjīta, 71, 86, 90. 

Aksa-tālūsaka, 54, 55, 199. 

Aksi, 27, 47, 50, 53, 55, 73, 202, 
204, 213, 215. 

Aksi-kosa, 76, 77, 87, 95, 1127 
119, 120, 183. 

Alveolar process, 174 ff, 178 ff., 
181. 

AMARAKOSA, 29, 98, 153, 165 ff., 
234. 

Arsa, 23, 25, 27, 30, 33, 36, 37, 
38, 40, 47, 60, 62, 67, 68, 74, 
75, 76, 78, 86, 91, 97, 98, 
112 ff., 120, 133ff,, 138, 166 ff., 
199, 202, 206, 213, 217. 


. Amsa-ja, 58, 75, 78, 79, 86, 87, 


112, 118, 137 ff. 
Amsaka, 34, 134, 138. 
Amsa-küta, 78, 97, 121, 137, 140, 
233. 
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Amsa-phalaka, 23, 25, 26, 30, 
33, 38, 48, 58, 62, 75, 76, 78, 
91,97, 112 ff, 118,121, 135ff., 
138 ff, 167, 217. 

Amsa-pitha, 78, 136, 137, 140, 
238. 

Amsa-samudbhava, 46, 48, 49, 58, 
76, 138, 215. 

Anal bone, 50,51, 77, 94, 149, 
233. See guda, gud-āsthi, 
payv. 

* Anatomy,’ 61 ff., 67, 68, 216. 

Anguli, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 87, 88, 91, 112, 
120, 121, 122, 198, 201, 204, 
206, 213, 215, 217. 

Ankle, or ankle-bones, 25, 72, 77, 
80, 84, 93, 97, 110, 115, 116, 
210, 222, 227, 229, 230. See 
gulpha. 

Ankle-joint, 126, 230. 

Anklet, 80, 131. 

Antaradhi, 22, 27, 35, 121. 

Anika, 106, 109, 148, 241. 

Anus, 71, 93, 222, 234. 

Apalāpa, 136, 233. 

ĀPARĀRKA, 46, 52 ff., 197, 207. 

Aratni, 23, 26, 27, 32, 38, 46, 
49, 51, 53, 56, 57, 60, 62, 112, 
118, 121, 129 fL, 198, 202, 
206, 213, 215. See aratnika. 

Aratnikā, 198, 204, 217. Bee 
aratni. 

Arbuda, 23, 26, 28, 36, 39, 47, 
50, 63, 91, 112, 144 ff., 199, 
202, 204, 207, 214, 216, 217. 

Areola, 230. 

Arm, 48, 51, 64, 77, 80, 84, 93, 
110, 227, 231, 232. See bāku. 

Armpit, 72, 202, 227, 236. 
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Articulation, 36. 


ARUNADATTA, 15, 16, 17, 73, 163, 


238, 239. 

Asthi, 29, 78. 

Asthi-samgraha, 120, 121. 

Astivat, 112, 132. 

Astragalus, 122, 125 ff., 230. 

ĀTAXKA DanrANA, 17. 

ATHARVA VEDA, 8, 9, 68, 109 ff., 
123, 124, 130, 131, 138, 156, 
177, 181, 242. 

Atlas, 157. 

ĀTRFSA, vi, 1-4, 7, 8, 19, 20, 
24, 37, 39, 40, 61, 64, 66, 70, 
72, 19, 85, 102, 107, 113, 115, 
123, 129, 131, 183, 185 ff. 

Auditory ossicles, 184. 

ĀYURVEDA DIPIKA, 16. 


B. 


Back, or back-bone, 29, 50, 51, 
70,77, 80,84, 90, 93,104, 110, 
213, 214, 222, 231. See 
pretha, prsthagat- -asthi, prstha- 
vaina, prsth-āsthi, prsti. 

Bahu, 22, 23, 25, 26, 27, 32, 34, 
38, 47, 56, 57, 60, 63, 112, 
113, 118, 120, 133, 198, 202, 
204, 206, 213, 217, 228. See 
bahu-nalaka. 

Bahu-nalaka, 112, 118, 183. See 
bahu. 

Base (of long bones), 31, 51, 84, 


97, 12410, 208. See adhisthana, 


pratibandhaka, sthana. 


Bhaga, or bhag-āsthi, 23, 26, 27, 


28, 29, 36, 38, 47, 49, 53, 63, 
74, 91, 112, 118, 120, 138, 
152 ff, 199, 207, 213, 215, 
217, 233, 234. 
BHAGAVAT Purana, 165. 
BHANDARKAR, Professor, 41. 
BHANUMATI, commentary, 237. 
BRARADVAJA, 7, 9. 
Bharhut Stüpa, 80. 
BHĀSKARA BHATTA, 17, 70. 
BHAVA PRAKĀŠA, 18, 70, 74, 90, 
140, 223. 


INDEX 


Bnrņa, 1, 4, 21, 24, 37 ff, 48, 
58, 61, 64, 65, 66, 70, 79, 
124, 128 ff, 138, 177, 179 f£., 
182, 185, 192. 

Buosa, 80, 100 ff., 227. 

Dhuja-siras, 166. 

Blood, 35, 239. 

Bone, 35, 78, 227, 239. 

Bones, central facial, 112, 177 ff. 

Bones, hollow. See nalaka. 

Bones, ornament-like, 75, 76. 

Bones, pan-shaped. See kapāla, 
sirah-kapāla, šīrsa-kapāla. 

Bones, reed-like, 77, 228. See 
nalaka. 

Bones, sharp, 76. 

Bones, tender, 78, 143. See 
taruna. 

Bones, triangular, 231. See trika. 

Bower Manuscript, iii, 109. 

Bracelet, 80. 

Brain, 105, 109, 111. 

Breast-bones, 30, 31, 48, 51, 58, 
64, 70, 72, 77, 84, 86, 90, 93, 
104, 108, 110, 144, 210, 223, 
227, 237. See uras, vaksas. 

Bronchi, 119, 159. 

Brows, 30, 37, 40, 48, 51, 59, 
111, 199, 210. Seo lalata, 
lalāt-āksi-ganda. 


C. 


Caracoid process, ix. 

CARAKA TĀTPARYA TIKA, 16. 

Carpus, or carpal bones, v, vi, 
ix, 28, 54, 80, 81, 116, 118, 
122, 124 ff. See kūrca, adhi- 
sthāna, sthāna. 


Cartilage, 73, 115; cervical, 
159 fL; costal, ix, 80, 105, 
106, 142 fL, 241; nasal, x, 
179. 

Celsus, v. 


Central facial bone, 112, 177 ff. 
CHAKRAPANIDATTA, 1-3, 12, 16, 
17, 20, 24, 34 ff., 48, 63, 100, 
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123, 134, 153, 162ff., 183, | Daíana, 49, 210, 215. See 
190, 237. danta, 


CHANDRATA, 90, 100 ff. 

“CHAPTER on Anatomy, 42, 43, 
61. 

CHARAKA, iii, v, 1-4, 10, 19 ff., 
43, 48, 58, 61, 63 ff, 79, 81, 
92, 96, 98 ff., 107, 113, 185 ff. 

Cheeks, 30, 37, 48, 51, 58, 59, 
76, 77, 93, 104, 210, 223. 
See ganda, ganda-hiita, kapola. 

Chin, 210. See kanu, hanv-asthi. 

Choroid, 78. 

Chronology of Medicine, 7. 

Chyle, 35, 239. 

CikITsĀ-KALIKĀ, 100. 

Ciliary body, 79. 

Class-list of bones, 77 ff., 90. 

Claviele, ix. See collar-bone. 

Clavicular arch, 72, 155. 

Cluster (of bones), 77, 80, 84, 97, 
222, 228. See kurcu. 

Cluster-head, 229. 
giras. 

Coccyx, ix, 75. See anal bone. 

Collar-bone, 50 ff, 58, 59, 72, 
77 fl, 80, 84, 86, 93, 104, 110, 
155, 159, 210, 222, 227, 230, 
237. See aksa, aksaka, amsa. 

Cordier, Dr. P., 3, 16, 17, 20, 
35, 38, 70. 

Cranium, or cranial bones, 93, 
111, 119, 210, 223, 238. See 
kapāla, siras, Sirah-kapala. 


Cubuka, 39, 40. 


D. 


DALLANA, 16, 69, 80, 81f£, 101 f., 
141, 162 f., 217, 225, 228, 230, 
231, 237, 238. 

Danta, 22, 26, 27, 38, 46, 62, 
71, 87, 89, 92, 112, 119, 120, 
182 ff, 198, 206, 212, 217. 
See dašana. 

Dant-olükhala, 35, 112, 174ff, 
182 ff. 


See kūrca- 


Date, of Vagbhata, vi, 98 ff. ; -of 
Yajnavalkya, 106. 

DEBENDRANATH SEN, 
187. 

Dhamanā, 235. 

DHANVANTARI, 7. 

DHARANIDHAR Ray, 21. 

DHARMOTTARA PuRANA, 41, 42, 
214. 

Digits, vi, 210, 212, 222, 228. 
See anguli, phalanges. 

Dissection, 116, 225. 

DrvopAsa, 7. 

DRIDHABALA, 1-3, 5, 11-16, 160, 
239. 

Drsti, 78. 


21, 141, 


E. 


Ears, x, 93, 110, 135, 200, 202, 
204, 207, 213, 214, 223, 231, 
237. See karna. 

EGGELING, Professor, 105, 106. 

Elbow, or elbow-pan, 227. See 
kapālikā, kapola, kürpara. 

ERASISTRATOS, iv. 

Ethmoid bone, 119, 168 ff. 

Eyeball, 17, 78 ff, 86, 97, 184, 
227. See aksi-kosa. 

Eyebrows (bh), 200, 202, 204, 
207, 214. 

Eye-diseases, 12, 13. 


| Eyelashes and eyelids, 13, 79. 


Eyes, 30, 48, 51, 55, 59, 64, 84, 
93, 110, 135, 199, 207, 210, 
231,237. See aksi, netra. 


F. 


Face, 73. 

Facet of ribs, 145, 147, 150. 

Facial bone, 48, 58, 63, 64, 72, 
84, 111, 112, 177 ff. 

Fat, 78, 227, 239, 240. 

Femur, ix, 118. 

Fibula, ix, 118, 121, 130. 

Fingers, 35 f., 183, 198. 
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Flat of hand, or foot, 228, 236. 


See tala. 
Flesh, 78, 225, 227, 239, 240. 


Foot, 23, 27, 28, 31, 32, 38, 46, 


54, 70, 77, 80, 81, 122, 229. 


Forearm, 77, 80, 84, 93, 210. 


See aratni, aratnikā. 

Forehead, 207, 213. 

Frontal bone, x, 102, 119, 168 ff., 
178. 

G. 

GALEN, vi. 

Ganda, 27, 47, 50, 52, 53, 55, 
71, 87, 89, 92, 119, 177 f, 
199, 202, 204, 207, 213, 216. 

Ganda-küta, 23, 26, 36, 39, 63, 
112, 119, 120, 177 f, 180, 
217. 

JANGADHAR, vi, 19 f., 27 ff., 44, 
45, 49ff., 58, 59, 68, 88ff., 
134, 138, 187, 195, 220, 230. 

GAYADASA, 16, 69, 80, 81, 100 ff., 
163, 225, 227. 

GERRISH, Textbook of Anatomy, 
137, 150, 157. 

Ghana, 27, 47, 50, 61, 199, 202, 
204, 207, 210, 214, 216. 

Ghan-āsthikā, 61, 65. 

Ghrana, 179. 

Gibbon, 150. 

Glenoid cavity, 141, 231, 232. 
See amsa-piha. 

Great toe, 36, 230. 

Greek osteology, iii ff. 

Grīvā, 23, 24, 26, 27, 31, 37, 38, 
47, 50, 53, 63, 71, 77, 87, 89, 
92, 93, 94, 95, 112, 119, 121, 
149 ff, 156 ff, 159 ff., 199, 202, 
207, 213, 218, 217, 234, 241. 

Guda, or gudasthi, 27, 74, 118, 
120, 138, 152 ff. 

Guhya, 202. ` 

Gulpha, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 81ff, 87, 88, 
91, 95, 99, 103, 112, 118, 121, 
122, 124, 196, 130 ff, 198; 
201, 206, 213, 215, 217, 228. 


"JE REIR LE o o 


H. 

Hands, 23, 27, 28, 31, 38, 39, 
46, 54, 77, 80, 81, 122, 229. 
Ilanu, 47, 50, 53, 63, 71, 87, 89, 
95, 112, 119, 120, 129, 173 ff, 
199, 202, 204, 207, 213, 215, 

217. 

Hanu-bandhana, 92, 95, 176. 

Hanu-citya, 112, 173 ff., 177. 

Hanu-küta, 39, 177 ff., 180. 

Hanu-müla, 47, 50, 119, 217. 

Hanu-mūla-bandhana, 23, 26, 27, 
39, 63, 95, 112, 120, 173 ff. 

Ilanv-asthi, 23, 26, 27, 39, 40, 
112, 173 ff. 

Hara PRASADA SHASTRI, 41. 

Head, 24, 27, 35, 86, 104, 110, 
156 ff, 223, 240. 

Heel, 50, 51, 73, 77, 80, 83 (f, 
86, 93, 97, 110, 210, 222. See 
parsni. 

HEROPHILO05, iv. 

Hip-joint, 138. 

HIPPOKRATES, iv ff. 

Hips, hip-blades, hip-bones, 36, 
58, 71, 72, 76, 77, 90, 93, 110, 
210, 222, 227, 232, 233. See 
nitamba, "Sr oni, éroni-phalaka. 

Homology, 32, 72, 102, 115, 151, 
170, 226. 

Humerus, ix, 118, 141. 

Hymn on Creation, 8, 242. 

Hyoid bone, 119. 


I. 
Ilium, ix, 153. 
$roni-phalaka. 
Institutes of Vishnu, 40 ff, 59 ff, 
135, 146, 165, 209. 
Instruments, surgical, 5. 
Interiliac space, 76, 224. 
Interlocker, see pratibandhaka. 
Ischio- -pubic arch, 227. See 
Vitapa. 
Ischium, ix, 1538. See nitamba, 
éroni-phalaka. 
Itsing, 10. 


Bee nitamba, 
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J. 

JAIJJATA, 163. 

Jangha, 23, 26, 27, 32, 38, 46, 
49, 53, 57, 62, 71, 87, 88, 91, 
112, 118, 121, 129ff., 199, 
202, 213, 215, 217, 228. 

Janu, 23, 26, 27, 32, 36, 38, 46, 
47, 49, 53, 63, 68, 71, 87, 88, 
91, 112, 118, 120, 131 f., 199, 
204, 206, 213, 215, 217. 

Jānuka, 36, 131. 

Jānu-kapālikā, 23, 25, 37, 38, 63. 

Jatru, 23, 26, 27, 29, 31, 34, 36, 
37, 38, 47, 50, 51, 53, 55, 59, 
63) 71, 792 77 929399; 
105, 106, 112, 119, 157 ff, 
199, 202, 207, 213, 215, 217, 
234, 237, 238, 241. 

Jatru-müla, 161, 162, 167. 

Jatrürdlwa, 160 ff., 237. 

Jaw-bone, lower, see hanu-mila- 
bandhana. 

Jaws, jaw-bones, 24, 73, 77, 80, 
93, 104, 110, 111, 223. See 
hanu. 

JĪVAKA, 8. 

JivANANDA, 19 ff., 34, 37, 68, 69, 
70, 102. 

Joint, 36, 236; casket-shaped, 
234. See ankle-joint, knee- 
joint, shoulder-joint. 

Jonny, Professor J. 16, 41, 45, 
46, 60, 117. 


K. 


Kakātikā, 112, 117 f., 181. 
Kaksadhara, 155. 

Kakuda, 55. 

Kala, 240. 

KANISHKA, 9. 

Kantha, 93, 94. 

Kantha-nadi, 71, 73, 77, 87, 89, 
92, 93, 95, 112, 119, 157 ff. 
Kapāla, 26, 52, 58, 75, 76, 78, 

112, 132, 172f., 181, 200, 
204, 207, 214, 216, 217. 
Kapālikā, 23, 25, 26, 38, 52, 63, 


65, 73, 112, 118, 127, 130, 
131 ff., 217. 

Kaphoda, 112, 113, 138. 

KAPILABALA, 2. 

Kapola, 26, 46, 52, 53, 58, 64, 
73, 132, 199, 202, 206, 213, 
215. 

Karna, 71, 73, 87, 89, 92, 112, 
119, 121, 184. 

Karükara, 105, 106, 148, 241. 

Kashmir Recension, 3, 14. 

KĀŠĪRĀJA, 7. 

Katika-taruna, 232. 

Kaulaka, 63, 217. 

Kīkasa, 90, 106, 148, 222, 241. 

Kilaka, 134. 

Kitta, 35. 

Knee, knee-cap, 57, 72, 76, 77, 
84, 93, 110, 210, 222, 227. 
See jamu,  jümuka,  janu- 
kapālikā. 

Knee-joint, 110. 

Kostha, 36. 

Ksipra, 125, 230. 

KTESIAS, iii, iv. 

Kuntapa, 106, 149, 241. 

Kūrca, 27, 28, 32, 33, 49, 52, 71, 
73, 81ff., 87, 88, 91, 93, 94, 
95, 99, 103, 112, 113, 118, 
121, 122, 124 ff, 131, 229, 
230. 

Karca-Siras, 120, 122, 126, 129, 
230. 

Kürpara, 27, 28, 32, 49, 52, 58, 
73, 118, 121, 131 ff. 


L. 


Labyrinth, 184. 

Lachrymal bone, 119, 177. 

Lalata, 23, 26, 27, 36, 39, 53, 
63, 112, 119, 120, 177ff., 202, 
204, 213, 215, 217. 

Lalat-aksi-ganda, 47, 50, 55, 56, 
214. 

Laparotomy, 5. 

Larynx, 159. 

Leg, ix, 72, 77, 80, 84, 110, 
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206, 210, 222, 227. Sec 
jangha. 

Lens, of the eye, 78. 

Luminous fluid, 78, 227. 


M. 


MACDONELL, Professor, 41. 

MApuava, 2, 11-16, 17, 161 ff., 
236. 

MADAUKOSA, 8, 14, 17, 161. 

MADHUSŪDANA GUPTA, 68. 

Majjan, 107. 

Mala, 35, 183. 

Malar bone, malar prominence, x, 
169, 174. See ganda and 
ganda-küta. 

Malleoli, ix. See ankle-bones, 
gulpha. 

Manibandha, 82, 95, 118, 124, 
130 ff., 228. 

Manika, 23, 25, 26, 27, 32, 37, 
38, 39, 48, 49, 56, 63, 67, 112, 
118, 121, 122, 130 f., 217. 

Mavman, 72, 95, 125, 136, 
137. 

Marrow, 105, 107, 239, 240. 

Maxillaries, x, 95, 119, 129, 
169, 173 fl., 178 ff. See hanu. 

Medhr-asthi, 27, 28, 29, 95, 153, 
234. 

Medical authors, 1-7; schools, 
7,8; Version, 4, 24, 37, 48. 

Medicine man, 7, 9. 

Medullary cavity, 133. 

MEGASTRENES, iii. 

Mental protuberance, 129. 

Metacarpus, metacarpal bones, v, 
ix, 28, 80. See salaka. 

Metatarsus, metatarsal bones, 
28, 80. See salaka, 

Metopic suture, 170 ff... 

Minor surgery, 5, 6, 162, 237. 

Mitaksara, 42, 45, 46, 51, 52 f., 
59, 60. 

MrrRAMIÉRA, 46, 52 ff., 204, 207. 

Muscles, 35, 102, 224, 232, 239. 


N. 


NĀGĀRJUNA, 9, 99. 

Nails, 84, 93, 210. See naa. 

Nakha, 22, 26, 27, 32, 35, 38, 
46, 49, 53, 62, 91, 112, 119, 
120, 121, 183, 198, 201, 203, 
206, 207, 212, 215, 217. 

Nalaka, 23, 25, 26, 38, 58, 63, 
76, 78, 80, 121, 227. 

NANDA PAŅDITA, 42, 46, 57, 59, 
60, 135, 147 f., 211, 231. 

Nape of neck. 231, 232. 

NARAYANA, 169. 

Nasa, 47, 50, 53, 63, 71, 87, 89, 
92, 112, 119, 177 f., 202, 204, 
207, 214, 216, 217. 

Nasal bone, 40. See nasa, näs- 
āsthi, nāsikā. 

Nās-āsthi, 39. 

Nasika, 23, 26, 27, 36, 112, 119, 
120, 169, 177 ff. 

Neck, neck-bones, 64, 82, 84, 86, 
90, 104, 108, 110, 141, 210, 
223, 229, 231. See grīvā. 

Necklet, 80. : 

Neng, 8. 

Netra, 55, 63, 217. 

NIBANDHA ŠANGRANA, 16. 

NIDĀNA, 2, 13, 14, 17, 160 ff, 
235, 236. 

Nitamba, 74, 91, 118, 120, 138, 
152 ff. 

Non-medical Version, 4, 20, 24, 
25, 37, 40 f£., 59 ff., 61 ff., 85. 

Nose, x, 30, 37, 48, 77, 93, 104, 
110, 210, 223, 237. See nasa, 
nāsikā, and ghanāsthikā. 

Number-list of bones, 77. 

NYĀYA CANDRIKA, 16. 


O. 


Occipital bone, x, 119, 168 ff. 

Octopartite science, 6. 

Odontoid process, 157. 

Olecranon process, ix. See 
kapalika. 
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Os calcis. See heel, pārsnt. 
Ossa innominata, 154. 
Ossa pubis, 153, 155. 


Pp. 


PADMINI PRABODHA, 221. 

Palatal cavity, 24. See tālūsaka. 

Palate, 76, 77, 84, 86, 93, 104, 
210, 223; hard, 174, 181, 
202, 213. See tālu. 

Palatine process, 174, 176, 181. 

Palm, of the hand, 28, 236. 

PANCHANADA, 2, 3. 

PANCOAST, Professor, 122 ff. 

Pāņika, 39. 

Pani-pad-anguli, 118, 122 ff. 

Pāņi-pāda-šalākā, 123 ff. 

Pani - pada - talak - adhisthana, 
124 ff. 

Paíijara, 27, 141. 

Patījikā, 16. 

Parietal bone, x, 119, 168 fi., 
178. 

Pārsņi, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 87, 88, 91, 
103, 112, 118, 122, 126, 
128 f., 198, 201, 206, 213, 
215, 217. 

Paršu, 106. 

Paršuka, 141 fb, 144 ff, 199, 
207. 

Pāršva, 27, 71, 87, 89, 106, 112, 
141, 144 ff. 

Parswaka, 23, 26, 27, 39, 47, 50, 
53, 63, 91, 112, 118, 120, 138, 
141 f., 144 f., 202, 204, 214, 


217. 

Parts of the body, three, 121; 
six, 46, 62, 198, 201, 206, 
217. See sexipartite. 

Parvan, 36. 

Pagala, 79. ; 

Patella, ix, 118, 131 ff, See jaànu. 

Parnax, Professor, 20, 41. 

Payu, 49. > 

Pelvis, pelvic cavity, 70, 84, 90, 
104, 118, 222. See front. 


Penis (penis-bone), 31, 82, 229. 
See medhrasthi. 

Perinaeum, 153. 

Phalanges, ix, 61, 65, 73, 77, 80, 
84, 93, 118. See anguli. 

Pinna, x, 184. 

Prabāhu, 60, 129. 

PRABHURAM JIVANARAM, 68. 

Pratibandhaka, 91, 126, 127. 

Pratistha, 112, 113. 

Processes, 115, 151. See acro- 
mion, alveolar, odontoid, ole- 
cranon, palatine, transverse, 
spinous, styloid, zygomatic. 

Prominences, of the cheek, see 
gaņda-kūta; of the jaw, see 
hanu-küta. 

Prstha, 27, 28, 36, 47, 49, 53, 
63, 71, 75, 87, 89, 91, 112, 
118, 141, 147, 148 ff, 156, 
199, 202, 207, 210, 213, 215, 
217, 241. 

Prstha-gat-āsthi, 23, 26, 27, 38, 
148, 151. 

Prsth-āsthi, 112, 148. 

Prstha-varhša, 121, 142, 148 ff. 

Prsti, 106, 112, 148, 241. 

Pubes, pubie bone, pubie arch, 
ix, 71, 75, 77, 80, 93, 222. 
See bhaga. 


R. 


Radius, ix, 118, 129. 

RAJANIGHANTU, 233. 

Rami, 176. 

RANGACHARYA, 41. 

Restored Recension, 26, 86, 187, 
219. 

Ribs, 30, 31, 36, 61, 80, 84, 93, 
108, 151, 210, 216. See parsva, 
parsvaka, parsu, paršuka. 

RIGVEDA, 164 ff. 

Rucaka, 76. 


8. 


Sacrum, sacra] bone, 75, 76, 77, 
93, 94, 222. See trika. 
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Sadanga, 22, 27. 

Sākhā, 121. 

Sakthi, 22, 27, 83, 120. 

Salaka, 23, 26, 27, 32, 36, 38, 
46, 49, 53, 54, 62, 71, 73, 
81 ft, 91, 99, 103, 112, 118, 
120, 121, 122, 123 ff, 198, 
201, 204, 206, 207, 212, 215, 
217. 

Salakya, 5, 6. 

Salya, 4, 6, 70. 

Sāmudga, 137. 

SANKARA SHASTRI, 21. 

Sankha, 23, 26, 39, 53, 71, 87, 
89, 92, 112, 119, 120, 172, 
199, 202, 204, 207." 

Sankhaka, 97, 47, 50, 63, 119, 
138, 172, 214, 216, 217. 

Sandhi, 166 ff. 

SĀRĪRA, 61. 

SARIRA PADMINI, 17, 70, 74, 90, 
221. 

SARIR-ADHYAYA, 42. 

SARIR-AVAYAVAH, 43. 

SARYANGA ŠUNDARĪ, 17. 

SATAPATHA BRĀHMAŅA, 4, 8, 9, 
104ff, 144, 157, 164, 238, 
240, 241. 

Scapula, ix, 231, 232. Sce arsa- 
phalaka. 

Seapulo-clavicular articulation, 


Sclerotica, 78, 184. 

Scrotum, 72, 153, 227, 234, 

Sephas, 234. 

Sexipartite body, 22, 27. 

Shoulder, 210, 236. See amsa. 

Shoulder-blades, 34, 53, 60, 77 ff, 
84, 86, 93, 110, 231 ff, See 
amsa-ja, arhsa -phalaka, amsa- 
samudbhava. 


ads "girdle, 74, 75, 97, 113, 
138 


Bille, 133, 230. 
Shoulder-peal (summit), 91, Bos 


Statler, 36, 231, 233. 
ŠIDDEAYOGA, 12. 


Sides, of the body, 70, 77, 90, 
104, 222. See pāršva. 

Sigmoid cavity, 132. 

Strah-kapāla, 23, 26, 28, 47, 50, 
63, 119, 120, 121, 168 f, 202. 

SOS 71, 87, 89, 92, 109, 168 ff. 

Strodhi, 223. 

Stro-grīva, 23, 24, 27, 35, 121. 

S'irsa-kapàla, 39. 

Signa, 234. 

Skandha, 112, 156. 

Skeleton, x, 72, 90, 117, 120,121, 
177. See asthi- sari graha. 

Skin, 105, 109. 

Skull. See cranium. 

Sockets, of ribs, 210. See kau- 
laka, sthāla, sthalaka. 

Sockets, of teeth, 53, 73, 84, 93, 
174, 210. See dant- olūkhala, 
sthāla, sūksma, ulūkhala. 

Sole, of the foot, 28, 77, 222, 
236. Bee tala. : 

Sphenoid bone, 119, 168 f., 178. 

Spine, spinal column, ix, 106, 
108,152. See prstha, prstha- 
varía. 

Spinous process, 147, 151, 157. 

SRIKANTHADATTA, 17. 

Sront, 71, 75, 87, 89, 112, 126, 
152 ff., 202. 

Sront-phalaka, 23, 26, 27, 38, 46, 
49, 53, 63, 112, 118, 120, 
152 ff, 199, 207, 213, 215, 
217. 


Stana, 112, 144. 

STEIN, Dr., 3, 20. 

ŠTENZLER, Professor, 165. 

Sterno- clavicular articulation, 36. 

Sternum, ix, 141. See uras, 
vaksas. 

Sthāla, 46, 49, 61, 65, 146, 182, 
198, 201, 204, 206, 212. 

Sthālaka, 23, 26, 28, 36, 39, 47, 
50, 91, 112, 144- 147, 150, 
151, 199, 202, 203, 207, 214, 
216. 

Sthana, 28, 46, 49, 51, 53, 54, 
59, 62, 71, 73, 87, 93, 94, 99, 


x 
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103, 112, 198, 201, 204, 206, 
215, 217. 

Styloid process, ix, 80,115. See 
manibundha, manika. 

Süksma, 61, 65, 182, 212, 215. 

SŪLAPĀŅI, 46, 52 ff., 203, 207. 

Superciliary ridges. See lalata, 

Surgery, 4; major, 6; minor, 6, 
162, 237; ophthalmic, 8; 
origin of, 8. 

Surgicalinstruments, operations,5. 

SŠUŠRUTA, the elder, iii, v, 4, 5, 7, 
8, 10, 24, 28, 43, 63, 64, 68 ft, 
92, 96, 98M, 1021, 107M, 
113, 115, 123, 218ff, 224— 
239. 

SUŠRUTA II, 5, 10. 

Symphysis pubis, 153, 155. 


T 

TAXILA, 7. 

Tala, 71, 73, 81 ff, 87, 88, 99, 
103, 112, 118, 120, 121, 124, 
217. 

Talmudic osteology, v, viii. 

Tālu, 27, 31, 63, 71, 87, 89, 
92, 112, 119, 174 f, 181 fi., 
217. 

Tālūsaka, 23, 26, 36, 37, 38, 39, 
40, 46, 49, 53, 55, 66, 112, 
119, 174 ff, 181 ff., 199, 202, 
206, 213, 215. 

Tarsus, tarsal bones. Secreferences 
under carpus. 

Taruna, 76, 80, 159 ff., 179, 183, 
184. 

Teeth, 53, 77, 84, 93, 104, 201, 
210. See danta, dašana. 

Temples, temporal bones, x, 61, 
76, 77, 84, 93, 135, 210, 213, 
223, 231, 232. 

Thigh, 36, 77, 80, 84, 93, 110, 
210, 222. See ūru, ūru-nalaka, 
üru-phalaka. 

Thorax, thoracic cage, 118, 141, 
204, 207, 233. See paiyara. 
Throat, 34, 36, 134, 158, 231, 

236. See kantha. 
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Thumb, 36, 116. 

Tibia, ix, 118, 130. 

Tic-bones, of jaw, 53. See hanu- 
bandhana, hanu - mila - ban- 
dhana. 

Tīsara, 100. 

Toe, 35, 70, 116, 183, 230. 

Trachea. See hantha-nadi, wind- 
pipe. 

Transverse process, 105, 115, 
144 ft, 147, 151 ff., 157, 241. 

Triad, medical, 101. 

Trika, 27, 49, 71, 74, 91, 118, 
120, 135, 140, 149, 152, 232. 

Trocar, 5. 

Trunk, 24, 36, 74, 75, 86, 87, 
88, 91, 104, 110, 118, 133, 
198, 201, 206, 217, 234, 240. 
See antaradhi. 

Tubercles, of ribs, 116, 210. See 
arbuda. 

Tunic, of eye, 78. 

Turbinated bone, 119, 177. 

Tympanum, 184. 


U. 

Uchlakha, 112. 

Udara, 5, 70, 74, 86, 89, 106, 
109, 148, 241. 

Ulna, ix, 118, 129. 

Ulāka, 62,217. See ulūkhala. 

Ulükhala, 22, 26, 27, 35, 38, 65, 
92, 119. Seo sthala, sükgma. 

Upastha, 234. 

UpENDRANATH SEN, 21, 141, 188. 

Uras, 23, 26, 38, 47, 50, 53, 61, 
63, 71, 87, 89, 91, 105, 112, 
118, 120, 14158, 200, 202, 
_204, 207, 214, 216, 217. 

Ūrdhva-jatru, 160 f., 237. 

Uru, 23, 25, 26, 27, 32, 38, 
57, 60, 63, 71, 87, 88, 91, 
112, 118, 133, 199, 202, 213, 
217. 

Üru-nalaka, 65, 112, 118, 121, 


_ 133. 
Ūru-phalaka, 46, 49, 53, 58, 64, 
206, 215. 
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Wc 


VACHASPATI, 16, 17. 

VĀGBHATA, the elder, vi, 2, 6, 7, 
10, 11-16, 24, 25, 59, 81, 
90 ft., 98 f., 10211, 125, 128ff., 
223, 225, 227, 229, 231, 232, 
234, 235, 236, 239. 

VĀGBHATA II, 6, 11, 17, 235, 


239. 

Vaksas, 28, 141 ff. 

Valaya, 75, 76, 80, 103, 131. 

Valmika disease, 161, 235-237. 

Vanksana-madhya. Seo interiliac 
space. 

Varanga, 234. 

Vertebrae, cervical, x. See grīvā. 

Vertebrao, lumbar, ix, 118, 149ff., 
241. 

Vertebrae, sacral, ix, 150. See 
sacrum, irika. 

Vertebrae, thoracic, 118, 149 f., 
157, 241. 

Vertebral column, 72, 73, 77, 80, 
102, 115, 135, 155, 231, 232. 
See prstha, pretha-vamsa, 

Visaya RAKSHITA, 3, 14, 17, 
160 ff. 

VIJNĀNEŠVARA, 46, 51, 52 ff., 59, 
200, 207. 

Varya, 105, 241. 

VIsuNUDHARMOTTARA, 41 ff., 61, 
62. 


Vīsyu Summi, 40 ff., 52, 57. 

Vital spots, 82, 230, 232, 233, 
235. See marman. 

Vitapa, 72, 154. 

Vomer, 119, 177. 

Vrihimukha, 5. 

Vulva (vulval bone) 31. See 
bhaga. 

W. 

Waistband, 80. 

Waste product, 35, 183. 

Windpipe, x, 82, 84, 94, 104, 
110, 210, 223, 236. See jatru, 
kaņtha-nādī. 

Wisz, Dr., 81, 117. 

Wristlet, 131. 

Wrists, wrist-bones, 80, 40, 50, 
51, 58, 64, 65, 67, 72, 77, 80, 
84, 93, 97,115, 206, 227, 229, 
230. See manika, manibandha. 

Y. 

YĀJNAVALKYA, 4, 20, 25, 30, 31, 
41 ff, 58, 59, 62, 63, 66, 79, 
101, 106, 124, 135, 144, 165, 
194. 

YAJNAVALKYA | DHARMASASTRA, 
4, 40ff. 

Yogin, 212. 

Yoni, 153. 

Z. 

Zygomatic process, 135. 


Oxford ; Printed at the Clarendon Press by Horace Hart, M.A. 
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